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Walter R. Hedeman has been declared the 
winner of the prize of $35, offered in the 
August issue for the best article on grind 
ing, which reached this office on or before 
October 1. Mr. Hedeman’s article appears elsewhere in this 
issue and gives the conclusions reached after an exhaustive 
study of the whole subject. The selection of the shape and 
grade of grinding wheels for different purposes has not gen- 
erally received the attention it deserves, nor do most shops 
give the care they should to keeping the wheels in the proper 
condition, running at the proper speed, or provide instructions 
for the proper manner of using them. Mr. Hedeman’s article 
fully covers all of these features, and will, no doubt, have a 
strong influence toward correcting these omissions. 


Grindirg 
Competition 


The master car builder of a large railway 
attributes the rapidly increasing cost of the 
maintenance of freight equipment mainly 

Costs to four causes: the rapid introduction of 
heavy locomotives; the promotion of firemen inexperienced in 
the handling of locomotives, to the position of locomotive en- 
gineer; the indiscriminate use of heavier cars in the same train 
with light ones; and the sawing back and forth necessitated at 
passing tracks by the operation of a dense traffic in heavy trains 
on single track lines. The heavy locomotive has undoubtedly 
come to stay and the only way to overcome the difficulty caused 
by heavy motive power is:to build cars strong enough to with- 
stand such usage. Some railway managers have been broad 
minded enough to see this, but a large amount of needless car 
repair expense can be traced directly to a policy of cheapness 
in first cost, regardless of maintenance results. Education and 
discipline, intelligently administered, will go a long way toward 
making careful engineers out of young men who are careless 
mainly because they are inexperienced. The remedy for the 
second difficulty would seem to be the provision of an ample 
number of competent road foremen; and the application of these 
two remedies should, to a large extent, provide relief from dam- 
age due to the other two causes as well. 


Freight Car 
Repair 


In the November issue there appeared an 
article which discussed the organization of 
engine houses at some length. 


Department 


Organization In this issue 

R. S. Mounce presents the diagrams with 
a brief explanation of the organization of the whole mechanical 
department of the Erie Railroad in which there has been a num- 
These 
have now been in effect long enough to indicate that they were 
wisely made. An inspection of the diagram will show that in 
general the principles of good organization have been followed. 
The paths of authority and responsibility are clearly defined and 
proper appreciation has been given the value of a sufficient staff 
for the general mechanical supérintendent. 


ber of important changes made during the past year. 


Because this is a good organization for the mechanical de- 
partment of the Erie does not necessarily prove that it is the 
best 
The determination of the best organization in each case can 
only be reached after a most careful study of not only the local 
conditions, but the personnel of the department throughout. 
If the result is good, it will be capable of being easily diagrammed 
and will have a minimum number of officers with divided re- 
sponsibility. In view of the necessity for full co-operation be- 
tween the operating and the mechanical departments for the 
most efficient service in both, there will of necessity be some 
divided responsibility, particularly in the case of the road fore- 
man of engines. The same condition exists between the loco- 
motive and car departments, and in the case of the Erie it will 
be seen that the mechanical superintendent of the car depart- 
ment transmits his instructions to the divisional foreman in 


one for the mechanical department of some other road. 
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charge of car repairs through the mechanical superintendent and 
master mechanic. 

Furthermore, a good organization will permit of a brief de- 
scription and simple short instructions that will give every officer 
in the department accurate knowledge of the exact limit of the 
authority and responsibility of himself and every one else in 
the organization. 
your shop? 


Can this be done in your department or in 


A damaged car comes to the repair track 


Freight ? ; : 
Cc with several broken parts which failed 
- under fair usage. Is it wisdom or economy 
Repairs to replace the broken parts with others of 


exactly the same design and construction? If you do, have you 
any cause to expect that the car will not appear on the repair 
track at the next division point? 
doing just this, but can’t you conceive of a better practice? 
If you can, write it out and send it to us for publication. You 
may win a prize of $50 if it reaches this office before Febru- 
ary 1, and in any case, if it is used, you will be fully recom- 
pensed. What do you know about box car roofs? 


To be sure, most roads are 


Is it ad- 
visable to put an all-metal roof on a wooden framed car? Is 
the all-metal roof better than an 


inside or an outside meta! 


or an all-wood roof, in any circumstance? Have you any facts 
to back up your conclusion? Send them to us, we want your 
The same applies to the design of 


freight cars of all classes, as well as to passenger cars; draft 


ideas on these subjects. 


gear design and application; the best organization of forces in 
car repair yards or shops; the ventilation of steel passenger 
cars; in fact, articles on any subject of interest to the car de- 
partment will be accepted in this competition if they reach this 
office before February 1, 1914. Announcement of the winner 
will be made in the March issue if possible, and all articles 
which do not win a prize but are accepted for publication, will 
be paid for at our regular space rates. 


A recent examination of the bolts in a 


More Care 


os closed the fact that many were consider- 

Bolt Making Out of 21 bolts picked 

up at random 14 were more than 0.005 in. under size, 4 were 
0.005 in. under, 2 were 0.005 in. 
of the exact size. 
under size bolt would reduce the tensile 
strength of the bolt 14.7 per cent., and in a 1 in. bolt 7.1 per 
cent., reducing the factor of safety in both cases by similar 
percentages. 


storehouse of a large railway system dis- 
ably under size. 


over size, and only one was 
The greatest variation found was 0.03 in. 
which in a % in. 


The threading of bolts is one of the large jobs 
in a railway shop that is given little attention. 
the last Tool 
poor results obtained 


A speaker at 
telling of the 
“the general 
pression in shop practice is that anything with two legs can 


Foremen’s convention, when 


from the dies said, im- 


In an- 
other case a foreman of the bolt shop, who was placed there 


run a bolt cutter or other thread-cutting machine.” 


on account of his driving capabilities, was found cutting the 
threads on one size of bolts with the dies of the next smaller 
bolt size, because, as he stated, it saved time and increased 
the production. 

While this work may be considered rough work in which 
refinement is not necessary, it is certain that it must not be 
neglected altogether, not wholly on account of the reduction 
in the strengh of the bolt, but from a production cost stand- 
point. The production on different roads will vary from 5,000 
to 50,000 bolts with one sharpening of the dies, and those 
roads having the smallest production will have the greatest 
trouble with the die heads. Keeping both the machines and 
dies in good condition, and instructing the workmen to op- 
erate the machines properly, will all tend to lower the cost of 
production and provide a bolt that can be relied on. In the 
report of the Tool Foremen’s Association it was stated that 
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the Big Four was able to hob all of its bolt dies for the whole 
road in a standard head in the tool room as the bolt machines 
were maintained in good condition. On most other roads it 
is necessary to send out the blank dies and have them hobbed 
on the machine in which they are to be used. On the Central 
of Georgia all bolt dies are removed each morning and ex- 
changed for other sets at the tool room, the old dies being 
examined by the tool experts and repaired when necessary. 
This eliminates any chance of poor work from the machine 
operator and insures a properly threaded bolt. Is there any 
good reason why other shops should not do as well? 


A great deal of work is necessary by the 


Preparing é : é 
‘ motive power department each fall in re- 
or ee . ° 
pairing locomotives and shops tor the 
Winter 


winter months. It is often very difficult 
to have all these preparations completed before the first signs of 
cold weather appear, but by systematic action a great deal can be 
accomplished. Storm windows for shops and engine houses al- 
ways have more or less glass broken when they are removed 
in the spring and the windows should be taken out of storage in 
ample time to have this glass renewed before they are needed. 
A very good method of handling this is to make the necessary 
repairs when the windows are taken down in the spring. If 
a proper storage place is provided there should be no danger 
of more breakage taking place during the summer and it is then 
only necessary to clean the windows before putting them in place. 

Careful record should be made, before shop heating plants are 
closed down in the spring, of any repairs that are necessary and 
these should be given attention during the summer months. 
Repairs to a heating plant can be worked in very nicely to keep 
men busy on slack days during the months that the plant is 
not in operation. 

A great deal of the difficulty attendant on the installation of 
side and back curtains on locomotives can be obviated by proper 
marking and storing of the equipment when it is taken off in the 
spring. This should be given prompt attention in the fall as an 
early cold snap or snow storm may cause much discomfort to 
the crew of a locomotive which has not any side or back curtains. 
If such equipment is properly designed it can be standardized 
for a great majority of the locomotives, and by putting the rods 
in place in the latter part of the summer, it is an easy matter to 
slip on the curtains when the weather begins to turn cold. 


R. W. Burnett, general master car builder 


Standard : . ; Sis od . 
B of the Canadian Pacific, in his paper be- 
ox . . - . 
fore the American Society of Mechanical 
Cars 


Engineers, which is given elsewhere in this 
issue, sees a tendency toward the adoption of a standard box 
car in the rapid development and uniformly satisfactory ex- 
perience that has followed the introduction of the steel frame, 
inside sheathed car a few years ago. He points out that it is 
certain there will be no backward movement to a wooden super- 
structure and that this type of car, with possible modifications, 
will remain a standard car unless some superior type is de- 
veloped. In support of this position, it is pointed out that a 
car constructed of rolled shapes seldom needs renewal of any 
of its framing for, even when the car is wrecked, these parts 
can easily be straightened and formed to the original shape at 
any car repair point. Even if they must be renewed, standard 
shapes can be quickly obtained from the mill or from stock in 
all of the principal cities. Mr. Burnett bases his opinion on ex- 
perience with the design, construction and maintenance of 30,000 
cars of this type and what he has to say is deserving of the 
most careful consideration. 

George W. Rink, mechanical engineer of the Central Rail- 
road of New Jersey presented a paper on steel underframes 
for freight cars at the same meeting. This paper is so ex- 
tensive that space will allow the insertion of but part of it in 
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this issue. Mr. Rink has made a most careful analysis of the 
design of a large number of steel underframe cars. Formulas 
for strength of various parts are presented to be used as a basis 
of comparison. The study that results 
opinions, some of which are open to argument. 


develops a number of 
Mr. 


makes a plea for a standard car and suggests the 


interesting 
Rink also 
appointing of a committee representing the various railroads 
throughout the country with a view of developing a standard 
box car which will eliminate cars of inferior design and light 
construction, resulting in quicker repairs and decreased oper- 
ating expenses. 

While a standard car may be very advisable from some stand- 
points there are so many objections that can be logically raised 
to it that it would seem much more feasible to reach some con- 
clusion as to the minimum allowed strength of car underframes 
which, combined with standard inside dimensions, would allow 
the designer to better adapt his construction to the service in 
which it was to be used. In considering a standard car it is 
not conceivable that any action can be taken which will force 
This, 


in effect, means that even were a standard car adopted during 


the destruction of a large number of perfectly good cars. 


the next year, the advantages could not be fully obtained for six 
On the other hand if a standard 
force 


or eight years at the earliest. 
strength requirement is determined, it could be put in 
within two or three years and cars already in service could be 


strengthened to meet this standard without prohibitive expense. 


The railroads of this country have already 


Steel ‘ 
p practically ceased ordering wooden  pas- 
Ss rT e 
asconger senger cars. The percentage of new 
Cars wooden passenger train cars placed in serv- 


ice has dropped from 51.4 per cent. during 1909 to 3.3 per cent. 
During the first six 
This 


is one of the reasons why no hasty or ill advised action should 


during that part of 1913 thus far reported. 
months ot the present year no wooden cars were ordered. 


be taken by Congress in connection with legislation, forcing the 
railroads to use only steel equipment, as is set forth in a well 
digested study of the steel passenger car situation which ap- 
peared in the November 21 issue of the Railway Age Gasette. 
It is pointed out that no drastic mandatory statute is called for 
when those affected are already doing voluntarily what is sought 
It is further pointed out that the maximum capacity of the pres- 
ent car building plants of the country for steel passenger cars 
is but slightly over 5,000 cars a year and it would thus take 
replace the 47,000 wooden and composite 
cars that are now in service, even without making allowance for 


nearly ten years to 
additional equipment required for increased traffic and new lines 
It would cost nearly $615,000,000 to replace 
asis of an average cost of only $12,800 each. 


during that time. 
these cars un the 
As a matter of fact, steel passenger cars cost considerably more 
than this at the present time. One steel car builder is the au- 
thority for the statement that steel passenger cars cost from 
$14,000 to $17,000 each. 

When it is considered that only 3.1 per cent. of those killed 
and 21.4 per cent. of those injured on railways are passengers, 
and further that less than one-half of the passengers killed were 
in collisions or derailments, the passing of a mandatory statute 
compelling this large expenditure would hardly seem desirable. 
In the same connection it must be considered that safety meas- 
ures other than steel cars are badly needed. No wrecks were 
ever prevented by the use of steel cars and the wiser course 
seems to be to make investments for block signals and for the 
maintenance of better discipline, both of which will actually tend 
to prevent accidents. In the case of collision, it is beyond contra- 
diction that the steel cars will prevent loss of life and reduce 
injuries. This feature of the case is well summed up in a re- 
cent report of the New Yerk Public Service Commission of the 


Second district which states: “The enormous cost that would 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


637 


be required to replace the present equipment of wooden cars 1n 
advance of the natural movement in that direction, coupled as 
it would be with more or less diversion of funds needed for the 
prevention of accidents, to a purpose that only minimizes the 
effect of accidents which ought not to have occurred, is one of 
the considerations to be given proper weight in the study and in- 
vestigation which we strongly favor.” 

It is further pointed out in this study that nobody at the pres- 
ent time can draw a bill specifying the type of car which will 
best insure safety, because expert opinion still differs as to the 
respective merits of all-steel, steel frame and steel underframe 
construction and other important details involving both safety 
and cost. On this phase of the subject the result of the investi- 
gation led to the conclusion that the steel underframe car, and 
more particularly the steel frame car, may be made as strong as 
the all-steel car and their 


far, will 
probably be included under the classification of steel cars if 


because of behavior thus 


action is taken by Congress to force the railroads to adopt such 


equipment. 


NEW BOOKS 


nvention ¢ Tool Foremen’s Asso- 
9 in. 1 Illustrated. Pub- 
Davis, Central of Georgia Ry., Macon, 


Proceedings of the Fifth Annual (¢ 


ciation, 


yf the 


Bound in paper. 6 in. x 3 pages. 


> 


lished by the Association, A. R. 


Ga. Price 50 cents. 


These proceedings contain a full report of the recent conven- 
tion held in Chicago. topics were discussed, 
among which was the reclamation of tool steel, the form of 
thread and degree of taper for boiler studs and plugs, forging 


This 


association is made up of expert tool makers, and there is much 


Many interesting 


machine dies, thread cutting dies, and superheater tools. 
valuable information contained in its proceedings. 


Strength of Materials. By Mansfield 
Illustrated, bound in cloth, 166 
John Wiley & Son, New York. 


Sixth edition, revised. 
pages, 5 in. x 7% in. Published by 
Price $1. 


Merriman. 


Merriman’s Strength of Materials is too well known as a text 
book to require any extended description. The first edition was 
issued in November, 1897, and it has now passed to the sixth 
edition, each being revised to keep pace with the advance of 
knowledge in this field. In the fifth edition a new chapter was 
added on reinforced concrete, especially columns and beams and 
in the sixth a new chapter on combined stresses has been added. 
Numerous changes have been made throughout the book and 
many new problems have been introduced. This standard work 
offers an opportunity for the study of the strength of materials, 
beams, columns and shafts which may be understood by those 
The degree of mathematical prep- 
understanding 


not acquainted with calculus. 


aration required for an of the problems pre- 


The 


book deals mainly with questions of strength, the subject of elas- 


sented is merely that now usually given in high schools. 
tic deformations occupying a subordinate place. Since the deduc- 
tions of the deflection of beams are best made by calculus, they 
are not here attempted, but the results are stated so that the 
pupil or reader may learn their uses. A chapter on the manu- 
facture and general properties of materials is given as well-as 
one on resilience and impact. 
Railway General Foremen’s Association Proceedings, 
Illustrated. 
William Hall, secretary, Winona, Minn. 


1913. Bound in paper. 
Published by the Association, 
Price $1. 


173 pages. 6 in. x 9 in. 
The International Railway General Foremen’s Association oc- 
cupies an important field which is not covered properly by any 
of the other numerous mechanical associations. That its officers 
and members fully appreciate their responsibility is well illus- 
trated by the work of the ninth annual convention held at Chi- 
cago in July, 1913. The proceedings fully demonstrate their ac- 
tivity and in addition to the verbatim account of the discus- 
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sions and the full text of the reports, it includes the subjects 
and the chairmen of committees to report at the next con- 
vention. 


Air Brake Association. Proceedings of the twentieth annual convention. 
3ound in leather, 321 pages, 6 in. x 9 in., illustrated. Published by 
the Association, F. M. Nellis, 50 State street, Boston, Mass., secretary. 
Price $2. 

This association is one of the most logical associations in the 

railway field. Its meetings are well attended, and the informa- 

tion presented is of great value to the men engaged in the main- 
tenance and operation of air brake equipment. Many of the 
vagaries of the air brakes are discussed and means found for 
their elimination. This association perhaps more than any other 
similar association, calls on the engineering staffs of the manu- 
facturers of air brake equipment and supplies for information 
that they are able to give concerning special investigations made 
in their respective lines. This year’s proceedings contain papers 
on Undesired Quick Action; Operation of Long Freight Trains; 

Operation of the Triple Valve; Air Hose Failures; Location of 

Steam Heat Traps, and a report of the committee on Recom- 

mended Practice. 


Master Blacksmiths’ Association Proceedings, 1913 Convention, 
cloth. 236 pages, 5% in. x 8% in. Illustrated. 
association, A. L. Woodward, Secretary, Lima, Ohio. 


Bound in 
Published by the 


A general report of the twenty-first annual convention of the 
Railroad Master Blacksmith’s Association appeared on page 485 
of the September issue of this journal. While this account 
covered the essential parts of the reports and discussions, those 
who wish to investigate the subject more fully will find the 
complete report on each subject as well as a verbatim account of 
the discussion in the proceedings. 
on the following subjects: Flue Welding; Tools and Formers; 
Electric Welding; Drop Forgings; Piece Work; Case Harden- 
ing; Oxy-Acetylene Welding and Cutting; Heat Treatment of 
Metals; Cast Steel in the Blacksmith Shop, and Efficiency. The 
same fault exists in this association that is seen in so many of 
the other mechanical meetings, that an attempt is made to handle 
far too many subjects for the length of time allowed. The 
consequence is that nothing is done completely and no important 
conclusions are reached. 


The papers this year were 


In spite of this however, the work at 
this convention is interesting and, to a certain degree, valuable. 





Traveling Engineers’ Association Proceedings, 1913 Convention. Bound in 
flexible leather. 371 pages, 534 in. x 8% in. Illustrated. Published 
by the Association, W. O. Thompson, secretary, Buffalo, N. Y. Price 
$1.50. 

The twenty-first annual convention of the Traveling Engineers’ 

Association, held in Chicago, August 12-15, 1913, fully main- 

tained the reputation of previous meetings for the practical and 

beneficial manner in which the subjects were treated. 
were made on: 


Reports 
Uniform instructions to enginemen on the han- 
dling of superheater locomotives; Credit due to the operating 
department for power utilization and train movement that re- 
duces consumption of fuel; What can be done to eliminate the 
black smoke evil on locomotives; Advantages obtained with the 
brick arch in locomotive service, and, Care of locomotive brake 
equipment on line of road and at terminals. In each case the 
In addition to the re- 
ports, a number of prominent railway officials were invited te 
The speakers included W., L. 
Central; W. A. Garrett, 
president of the Chicago Great Western, and W. J. Tollerton, 
general mechanical superintendent of the Chicago, Rock Island 
& Pacific. 


discussion was thorough and extended. 
address the meetings. Park, vice- 


president of the Illinois vice- 


The proceedings contain the full text of the reports, 
discussion and addresses and an index of the subjects brought 
up at each convention since 1893, when the association was 
organized. The subjects for discussion which will be presented 
at the next convention and the committees having them in 
charge are also given. 
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COMMUNICATIONS 


COLLEGE MEN AND THE RAILROADS 


State Cotiece, Pa., October 21, 1913. 
To THE EpiTor: 

There are many answers to this question. “Because there are 
plenty of recruits to fill the ranks, and when one drops out it is 
a pretty sure indication that he lacks stability of purpose,” says 
a railroad official. “Because he is required to spend years doing 
the work of a machinist rather than applying directly what he 
has spent four years to acquire,” adds a college teacher. “Be- 
cause he can get a better job,” replies a special apprentice. Each 
may be in part right, yet somewhere there is something radically 
wrong. 

The railroad can hardly excuse itself by saying that it does not 
secure the graduates of the desired mental make-up and personal 
qualities and that the college alone should bear the brunt of 
any unfavorable results. On the other hand, the technical 
school has no right to maintain that, although it should confine 
itself to fundamentals, its very existence demands practical 
instruction along certain lines, as in stationary practice, but the 
obligation does not concern itself with railroad mechanical prob- 
lems, although 10 to 20 per cent. of the students going out may 
enter some line of railroad service. While such diverse opinions 
too commonly control the situation, the two main interests con- 
cerned do not come together in close working relations. In the 
meantime the special apprentice takes a place with more im- 
mediate promise and better pay—and the ranks are filled up 
again. Is not this a statement of the 
What is the first step in bettering the condition ? 


conservative situation ? 

Your correspondent in the October issue gives a remedy which 
I would modify as follows: Make the special apprentice course 
three years, instead of two as suggested, six months of the total 
to be taken during summer vacations, as is being tried out suc- 
cessfully. If he gives evidence of being the type of man qualified 
for advancement, make it worth his while to remain; if he is not, 
tell him so. The result will be a sifting process, as it now is, 
but the method will be more business-like. 

Seven students from different colleges began summer work last 
June in the shops of a certain railroad. By September, but one 
of their number was still in the employ of the company. Two 
said that the city air did not agree with them in the summer, 
although they appeared to be in perfect health and had passed 
the physical examination; but the master mechanic, a well known 
railroad engineer who was looking for young men of fixed pur- 
pose and mature judgment, was disappointed. The one who 
“made good” is asked to go with this company on finishing at col- 
lege, receiving for the time spent in summer work credit on his 
three year special apprenticeship course. Unless, however, the 
company pays him a living wage, he will seek a place where he 
can soon pay off the debt of money borrowed to finish his college 
course. Having selected a man by the process of elimination, 
is it not a short sighted policy to pay him less than a fair living 
wage? 

As pointed out in your editorial in the October number the 
engineering principles taught are not commonly applied to rail- 
road mechanical problems. Moreover, the college professor or 
instructor is called on to suggest men for places with railroads 
the nature of the requirements of which he is confessedly 
ignorant. This is not right. The case cited above of the seven 
students doing summer work is an extreme one. The writer 
has known personally over two hundred undergraduates who 
have done good work and stuck to their jobs during two or 
three months in the summers between college years. 

Under the title, “How Can the Colleges and Industries Co- 
operate?” I. L. Lee, executive assistant, Pennsylvania Railroad, 


presented at the last annual meeting of the Society for the Pro- 
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motion of Engineering Education, a composite of the views of 
the higher officials of that railroad.* The essence of the criti- 
cisms is summed up in the following: 

“Let me be concrete. It is the experience of the Pennsylvania 
Railroad officers that graduates who come to them from tech- 
nical schools are deficient in three general particulars: 

“1. Lack of practical experience and judgment. 

“2. An idea that they are far superior to the rest of man- 
kind. 

“3. A certain narrowness of mind, inculcated through a too 
exclusive attention in college to mathematics and theoretical 
science, and a too great neglect of those broader subjects, such 
as political economy, history and general literature.” 

Here we have a frank statement worthy of serious consid- 
eration. The suggestion for bettering the college conditions, 
as made by Mr. Lee, proves that the railroad concerns itself 
with a solution. In close relation with the subject of this dis- 
writer would add the 
gested by Mr. Lee’s discussion. 


cussion, the following comments sug- 
(1) The lack of practical experience would not seem to be 
In the 
average span of. life, the young man will have thirty or forty 


as serious a charge as others which could be made. 


years of practical experience as against four years of study 
contined largely to theory. I take it that the central purpose of 
a genera! college training is to teach men to think for them- 
selves, to develop self-mastery and to value things for their true 
worth; but it is not the place to train a specialist. 
ican 


Any Amer- 


technical school which would today attempt to teach 
strictly within the limits of this purpose, without giving in- 
struction in the practical applications of the science, would soon 
lose recognition, for the requirements of the commercial in- 
terests are justly exacting. New methods leading to a more 
experienced graduate are being adopted. 

As an example, in addition to the practical instruction given 
at the Pennsylvania State College, each student is required to 
spend a total of 18 weeks in outside engineering employment 
during the summer months before he reaches his senior year. 
After a close study of results in mechanical engineering cover- 
ing a period of three years, the writer is confident it is developing 
a more experienced young man with a better judgment and one 
who has a higher wage-earning value, even at the beginning of 
his apprenticeship. 
railroad 
organization did not soon level off the high places in the sense 


(2) I have known but very few cases where the 
of superiority—better termed “big head” conceit—where such 
Any 
college which fosters such a spirit is doing the young man a 
serious harm; while, on the other hand, if it develops self- 
without college 


a weakness has been his heritage from a college training. 


assurance over-confidence, the has done a 
service. 

(3) On the third count raised by Mr. Lee, it may be well 
to note what the colleges are now doing in their division of 
time for the different subjects taught. Below are given the 
average results of percentages of time allotted to group sub- 
jects in mechanical engineering courses in ten leading colleges 
of the country. 


the few alterations since that time would change but slightly 


This table was made up four years ago, but 


the averages here given. 


Per cent. of 


Subjects. total time course. 
Languages and English......... eee eee cece reece eee eee nee e eee eenes 9.64 
History and economics... ....... cece eee e eee cece ee eeeeeeeeeeeeeece 2.53 
RENAE ODP Ere Pree TCT CU eT Tr TT Te 11.91 


- ae 
PHYSICS 2 occ ccc cece cece cence eseccscescccssccccccccnseccnceessees 7.20 


CREMATY oo ons cc ivdc cca cccdedteceecisesedcceeectreencnenceewde 5.81 
Me) rrr rrr errr ere re tr cere Cre 4.55 
GHONE cece cis sce cn wn cctececascectdesdcmendecdeeecseeccesensens 8.82 
Mechanics 2... ccc ccccc cece c scr nccr cece sccssccssesssccesecccsees 6.83 
fe ree CO eee ee or er 1.01 
Electrical engineering ........cccccccccccccccccccccccccecccececes 3.97 
Civil engineering .........2ee eee e cece cee ene error eeeeeeseseeeees 4.39 

*RPulletin of the Society for the Promotion of Engineering Education, 


October, 1913. 
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be. CE, COR OCTET CRETE ECC EROS BOE MTT ey 
Strictly mechanical engineering subjects..............eeeeeeee cece - 16.05 
Electives and special.... 


et a ee ... 100.00 


At the Pennsylvania State College, the combined percentage 
for language (including English), history and economics is 
eighteen, which represents more than the total for the com- 
bined mathematics and physics. It will be noted that this is 
higher than the corresponding percentage for the ten colleges 
mentioned. The student not get enough English and 
economics, but it is certainly true that they do not get too much 
mathematics, physics and mechanics. 


may 


The above percentages 
are not estimates; they are cold facts worthy of a critic’s study. 
It may be added that in the railroad mechanical engineering 
course of the above mentioned college, given in the last year 
and a half of the four in mechanical engineering, 11% college 
credits out of 16 or 17 per cent. is strictly railroad work, part of 
the instruction being in the theory of locomotive operation, and 
locomotive, dynamometer-car and air brake tests. Only those 
expecting to go into railroad mechanical work take this course, 
and it is the underlying thought to make the instruction of a 
nature to bridge the gap between college and active railroad 
service but without over-specialization or at the expense of a 
single fundamental mechanical engineering subject. A few other 
colleges are doing as much or more. 
As in 
most lines of engineering, so in railroad service, more men fail 
from lack of desirable personal characteristics than from a lack 
of technical knowledge. Back of any subject studied, is the 
personality of the teacher, and back of the lesson learned is the 
character of the student who is to assimilate the facts and ap- 
ply them. 


But we must look deeper than what is being taught. 


How can the college do the most for the boy in four 
years, is a problem, and its obligations are equally exacting on 
the personal side as on the side of mental training. 

Weighing in the balance of calm judgment the various con- 
siderations, one is led to believe that if the colleges will have 
on their teaching staffs men of directing force who are experi- 
enced in railroad mechanical work, and if the railroads will co- 
operate in a way to select and hold more men fitted for the 
service, then with these forces united to effect a closer work- 
ing relation and sympathy between the two, there will result 
some notable changes in present day methods. 

It may be in place to suggest a conference representing the 
joint interests, held possibly at one of the winter meetings of 
the railroad section of the American Society of Mechanical 
Engineers, where a discussion of conditions will open the way 
for a better understanding of the other man’s problem. 

ARTHUR J. Woop, 
Professor Railroad Mechanical 


Associate Engineering. 


- : B———,, Pa., October 28, 1913. 
lo THE EpiTor: 


My observation and experience with college men in railroad 
work has been that the majority of them when first leaving 
college and starting in real work, are not worth holding. There 
is no doubt but that the majority of college courses could be 
improved upon, and that they do not properly fit the man for 
railroad work. The majority of college men do not fully real- 
ize and appreciate what the word “Commencement,” when ap- 
plied to graduating exercises, really means. 

A man spends four years at college intending to learn some- 
thing. During these four years he gets the impression that he 
is going to learn everything, and generally graduates with the 
idea that he does know everything. The result is that it takes 
him about four years of hard work to find that he does not. 
A great many young men, while in college, have the idea that 
the world was made for them, and that while in college they 
are going to learn everything which they will possibly require 
when entering actual work. I believe the man who wrote the 
article appearing in the October issue of the American En- 
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gineer, and who signed his initials I. I. W. is one of these 
young men. For instance, towards the bottom of the first column 
on page 524, he states, “Any man who is a graduate Mechanical 
Engineer, if he is any good at all, can, with the right system, 
get all that is necessary out of the shops in two years.” This 
to me is the height of egotism, as the shop is the basis of the 
mechanical department of a railroad. Any man who feels that 
he can work in a shop for two years and learn all that there 
is to be learned in regard to shop practice on railroads, should 
be bright enough to make a living without working. 

In the second column on page 524, the writer speaks of the 
shop graduates being turned into the test department where they 
are given work far beneath their capabilities, such as odd draft- 
ing jobs, computing and tabulating road tests, etc. I have never 
seen a college graduate, either at the beginning or the end of 
his special apprentice course, properly tabulate a test, for the 
reason that he has not had the experience to teach him the 
various points to be brought out. I distinctly recall one special 
apprentice who intended to make a road test of a locomotive. 
He was of the usual type of college graduate and knew it all. 
The result was that he could not even start the test, because 
he would not be told how to do it, and it was necessary to take 
him off and put a regular apprentice from the shop on the job. 
The regular apprentice was willing to learn and willing to be 
told, with the result that today he is a thoroughly reliable and 
accurate man on this class of work. I call to mind another 
college graduate who started in the mechanical engineer’s office 
as draftsman’s apprentice. At the end of six months, he was dis- 
charged for the reason that he was not willing to be told. 

If the college man expects and desires to make a success of 
railroad work, or any other work, he has got to start in at 
the bottom. 
tion of responsibility, it is generally on account of his judgment, 
which comes only with years of hard work and actual contact 
with the subject in hand. Ru 1L...A. 


You will find that when any man is given a posi- 


Cuicaco, Ill., October 28, 1913. 
To THE Eptror: 

In connection with the discussion of the college-trained man 
and the railroads, it seems to me that the fault is with our edu- 
cational system, and that we are beginning to realize it is evi- 
denced by the advocacy of vocational education. We have an 
object lesson in the manner in which Germany and other coun- 
tries are handling these questions. They assimilate the college 
man readily in the industrial life by making him fit in school for 
the particular vocation he elects to follow. When he reaches a 
certain degree of efficiency, his progress is more rapid and more 
certain than the man who has been deprived of such advantages. 

There are comparatively few responsible official positions on 
the railroads. The competition for them is sharp, and great per- 
sonal risk is necessary in some of the most desirable branches. 
There is also the necessity for social deprivation, great personal 
endurance, resourcefulness, and self-denial. Many who are am- 
bitious have not all of these requisites, whether from the ranks 
or the college. 
as the proportions are greater. 


More fail who are not college men than who are, 


When our railroads have progressed more in the refinements, 
when the rates will permit the same ratio of expenditure for 
maintenance and operation as are enjoyed in the older countries, 
official, and 
there will be more opportunities, with less responsibility at the 
The college man will then perhaps take a 


there will then be less required of the individual 


foot of the iadder 
more lasting interest in the work. There will be greater oppor- 
tunity for social enjoyment, as the first few years will in all 
probability be less arduous, subject him to fewer risks, and 
require less resourcefulness. 

The railroads cannot change the existing conditions. It will 
W. L. Parr, 


Illinois Central. 


come about in a natural evolution. 
Vice-President, 
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TURNING DRIVING WHEEL TIRES 


2 Cuiirton Force, Va., November 5, 1913. 
To THE EpiTor: 


On page 336 of the June issue appeared a record for turning 
driving wheels made at the Richmond shops of the Chesapeake 
& Ohio on a new model driving wheel lathe furnished by the 
Niles-Bement-Pond Company. 
56-in. 


This reported a record of four 
wheels turned in 2 hrs. 7 min. At the Clifton Forge 
Shops we have recently been able to considerably reduce this 
time on the same type of machine. In fact, the machine ilits- 
trated on page 336 is the one located at these shops and is the 
identical machine on which the following records were made. 
By careful attention to the details of every part of the work 
combined with the excellent facilities offered by the design of 
machine, we have been able to turn a set of four pairs of 56-in. 
driving wheels in 1 hr. 52 min., as is shown in the following 
table: 








Time _ Time Time re- Time, floor Cutting Diameter 

Pair chucking. finishing. moving. to floor. speed. driving 
No. Min. Min. Min. Min. Ft. per min. wheels. 
1 3 20 5 28 ES ‘to 17 56 in. 
2 5 21 3 29 15 to 17 56 in. 
3 4 24 K 31 15 to 17 56 in. 
4 3 18 3 24 1S to. 17 56 in. 

Average time floor to floor, 28 minutes. Depth of cut, 5/16 in. Total 


time to turn complete set, 1 hour and 52 minutes. 





On the same machine we have also been able to turn a set of 
six pairs of driving wheels from a Mallet engine in 2 hrs. 5254 


- “a/y2 
fe 








Time Time Time re- Time, floor Cutting Diameter 

Pair chucking. finishing. moving. _ to floor. speed. driving 
No. Min. Min. Min. Min. Ft. per min. wheels. 
] 4.5 21 2 28.5 15 to 17 56 in. 
2 7 22 2 31 15 to 17 56 in. 
3 6 18 Pe 26.5 15 to 17 56 in. 
4 3 21 4 28 55 to 17 56 in. 
5 3 22 4 29 15 to 17 56 in. 
6 a 23 a0 29.5 15 to 37 56 in. 
Average time floor to floor, 28.5 minutes. Depth of cut, '4 in. Total 


time to turn complete set, 2 hours and 52.5 minutes. 








min. These tires were extremely hard and we consider this 


record exceptionally good. The details of this record are also 


E. A. Murray, 


Master Mechanic. 


given herewith. 


ARGENTINE PASSENGER Cars.—The Central 
Cordova is placing in service several new restaurant cars. An 
innovation is the introduction of pianolas in the cars so that the 
passengers may enjoy music while dining. Some of the private 
cars are also to be fitted with the same class of musical in- 
struments. 


INNOVATIONS ON 


MELTING Point or COMMERCIAL Copper ALLoys.—As very little 
and 
bronzes can be found in either scientific or technical literature, 
tests of a few typical alloys were made by H. W. Gillett and 
A. B. Norton of the U. The results, sum- 
marized, in Technical Paper No. 60, are as follows: 


information on the melting points of commercial brasses 


S. Bureau of Mines. 


Approximate Composition. Melting Point. 


—~_ aw a ‘ ma —ntieoea [ae 

Alloy. Copper. Zinc. Tin. Lead. Deg. Cent. Deg. Fahr. 
fe 88 2 10 me 995 1825 
Leaded gun metal... 85% 2 9% 3 980 1795 
ee eee 85 5 5 5 970 1780 
Low-grade red brass. 82 10 3 5 980 1795 
Leaded bronze...... 80 us 10 10 945 1735 
3ronze with zinc.... 8&5 5 10 me 980 1795 
Half yellow-half red. 75 20 2 3 920 1690 
Cast yellow brass.... 67 31 ii 2 895 1645 
Naval brass ........ 61% 37 1% i 855 1570 
Manganese bronze... .. - re = 870 1600 


The melting point given is the “liquidus,” or point where the 
The temperatures are thought to be 
or plus or minus 20 


alloy is completely molten. 
accurate within plus or minus 10 deg. C., 
deg. F. 














HEAVIEST 2-8-0 “TYPE LOCOMOTIVE 


For Service Where 57 in. Drivers Allow the 
Desired Speed. Boiler Design Carefully Studied. 


Twenty consolidation type locomotives recently delivered by 
the American Locomotive Company to the Wheeling & Lake 
Erie indicate that the possibilities of this wheel arrangement for 
moderate speed have by no means been exhausted. Tor service 
where speed no greater than can be obtained economically with 
57 in. diameter drivers, these engines prove that it is not neces- 
sary to go to the Mikado type for tractive efforts between 50,000 
Ibs. and 60,000 Ibs 

For an investigation of this design, a comparison can be 
made between the Wheeling & Lake Erie consolidations and the 
Mikado type built in 1912 for the Lackawanna & 
Western.* The latter engine was designed on the same basis as 
the former and was built by the same builders. 
the builders call a 100 per cent. boiler. 


Delaware, 


It also has what 


Wawawahvcd Oa wawad ane dake tude cea ae ecm eas W.&L. I D. L. & W. 
PEE 4h ind CARERS COCKE REE EARES CERES weewe eae 2-8-0 2-8-2 
empele Wiegiy: Wiis totes! Sales lee eae bon re 55,900 57,100 
Bo eer eer eater eres eee 26 x 30 28 x 30 
PPPrwriet WECM, GIAURELOT. Bis is. isos hdc ccucceseave 57 63 
SOUNe: SRUINUINOS BUNS ook Ge Wiad bw canes Alvin otras ele 185 180 
Gees GN CRP RONOM, Sie aie te ekaddancdymne eusludas 236,000 237,060 
Total werent of engine, Th6< coc cccc cc sccwcccecsces 266,500 312,500 
cs, CS Sere ere ee re rer Cre ee Wagon top Straight top 
Outside diameter of front end, in................. 82 86% 
Outside diameter of back end, in.............00005 89 89% 
Tubes, number and diameter... ..ccccciccswcsceses 293—2 304—2 


are capable of making and were built according to the builders’ 
new standard boiler proportions. 

These new proportions represent a radical change in boiler 
designing. All the variables, such as steam pressure, tube length, 
tube spacing, grate area, etc., are considered. It is expected 
that the new ratios will be given general publicity in the near 
future. A further investigation of the boiler shows that the 
consolidation has an even greater depth of throat, measuring 
the distance from the top of the grate to the bottom of the tubes 
than has the Mikado. This has been obtained by slightly raising 
the center of the boiler and taking full advantage of the reduced 
wheel diameter. This distance in the consolidation is 2434 in. 
while in the Mikado it is 24 in. The center of the boiler of the 
consolidation is 124 in. above the rail against 120 for the Mikado. 

Other interesting features in the design are a long main driv- 
ing box, a Woodard engine truck, Foulder design of main rod 
back end, screw reverse gear, and Vanadium cast steel main 
frames. 

A fire brick arch was applied to one engine and the other 
engines are all arranged so that a stoker and arch tubes can 
be applied later if desired. 

These engines have been put in service on the Toledo division 








Powerful Consolidation Type Locomotive 


FIGS, CUMIOE ONG GiOtE oi dka is cise x cede ccus 43—5% 43—5 ¥% 
cS eer Pere ee rrr er ree 15—6 21—0 
Pe, UENNEE Mino UeRnaaaeeec ce caw eb aweaeecn aan 114 108 
Perens CEE S08 in ct tek paens cd cewedkss caewecoween 8414 84% 
Heating surface, tubes and flues, sq. ft............. 3,293 4,593 
SUGRCine SUEEOOG, BICUON, OH. Tec icckcdcscccuces ess 224 234 
FICMINS SUPTRCE, QIEM CUES, OG. BBi oi cccccccweecces <r 27 
RRCGEION GUFEROG, LOGE), OO. TEs ook dc cccdiedisvaescuses 3,517 4,854 
Tene GUNNEOO. SE. Gin c vccccccvews wasweuaicca 774 1,085 
CEPR -GUCRs BE Tin a5 iia in 06ka beens en eweeeeaees 66.8 63.1 


If 1,000 ft. piston speed per minute is selected as a basis fo 
speed, the locomotive with 57 in. drivers will make 33 miles an 
hour and that with 63 in. drivers will make 37.5 miles an hour. 
As between these two engines it will be seen that in order to 
obtain 2.2 per cent. greater tractive effort at this increased speed, 
an increase in weight of over 21 per cent. has been necessary. 

When an investigation of the boiler is made, it will be seen 
that the Mikado type has but 11 more 2 in. tubes than the 
consolidation and the 38 per cent. increased heating surface is 
made up principally by the tubes being 5 ft. 6 in. greater in 
length. As is well known, heating surface added on the front 
end of the tubes is not as valuable as would be indicated by this 
percentage increase and therefore the two boilers as steam pro- 
ducers are by no means in the same ratio as their heating sur- 
faces. Both of these boilers were designed to furnish a constant 
supply of steam for any sustained speed the locomotive cylinders 

*See American Engineer, September, 1912, page 459. 
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for the Wheeling & Lake Erie. 


between Brewster and Huron, Ohio, a distance of 72 miles. 
division is composed of short broken grades. 


This 
While all the 
are not yet in use, the difference of tonnage ratings 
between them and the consolidations which had previously been 
in use on this division, indicate that 20 of the new engines will 
supplant 27 of the former. The former engines have a tractive 
effort of 41,360 Ibs. The new consolidations are handling 3,130 
tons eastbound and 3,575 tons westbound at an average speed of 
20 miles an hour. The old consolidations handled 2,310 tons 
eastbound and 2,645 tons westbound. The eastbound train loads 
have thus been increased 45.4 per cent. and westbound train 
loads 35.1 per cent. 

General dimensions, weights and ratios 
lowing table: 


engines 


are given in the fol- 


General Data. 


Ca ond eidecracd ee sVinewddctwedssavanasetetauael aes 4 ft. 8% in. 
SONU gab eaw ng ddadeescdaceveqdetdseueaud neces sataeeaaeeee Freight 
PU Cadadaneds doce wete dd eeactnededeeedetaecaesadeae nee Bit. coal 
TO CO ooei wkd Cdinadicovawdnnudesddaceaddiendaavceeeeae 55,900 Ibs. 
WHORES BD WOGRINE GUGEEe'é 5 occ cksicecieswideudecenteueneeee ceca 
WOE GI COO a Sod. nikin. te ictcicwcuetwidendeSuseecawauwns eae 
Wen CR PO Too ice ccnsene cicccendeececuvesnenceees 30,500 Ibs. 
Weight of engine and tender in working order..............45- 443,800 Ibs. 
WOE CG, CN io ov cic. cciiccccddccgecteedanenacguasseeesidauee 17 ft. 
Wretel” BAGG, GOI oie ok cis ic cede dcccsccccedactadecacacndueanee 
Wheel tammy Cciiie aed 0OROEE occ ccccccdscawccccsvsesuceaees 62 ft. 3 in. 
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Ratios. 








Weight on drivers ~ tractive effort. .ccccccccccccccccccccccctecces 4.2: 
ee. CTR <0 CHIN IE a 5 i hk clees ee icnns ccc kwh eeeenscenses 4.77 
Tractive effort diam. drivers + equivalent heating surface*....... 680.00 
Equivalent heating surface* — grate area....... ccc ccc cc cece ceccees 70.20 
Firebox heating surface + total heating surface*, per cent.......... 4.80 
Weight on drivers + equivalent heating surface*.............ee000- 50.30 
Total weight -- equivalent heating surface*...........c cee ee eee eees 57.00 
WORMS Wt CUNNING OW 966 o5ci.4s case cantusacnesDWscceduseqaeuer 18.50 
Equivalent heating surface vol. cylinders Pee Tere 53.00 
CIPRO GEG. Cs bea 6 Casa we ss ctanveCeasewaeanes eens 3.60 
Cylinders 

Re er eee EEE Ee eS ep ee PE er mE ree ere 
ge. ee eee Pere rrr er rer rrr rire .26 in. x 30 in, 

la ‘ 
SSC Cee rey CES ee eee Pere Cre eT EES re er ee eee Piston 
DUNNE aia'a'h: tela eR ase SON NWR DEA ed aaa aaa ail eae ane 14 in 
a. NPL Cnt nee oe peta Et a Fey geet Sen ol FAN Aes eter Coa my ae 6'% in 
COE ID hs < Sire eh Ge aS ie IRS ee Siena She ae oe are 1 1/16 in. 
ee Ee CL ULE Ee CO TE PC Oe ee Ce ree .0 
EM Giatimsida Ade Cetas aioe ew eotres bourne cal adle ee Teed bee hae aes gs In, 

Whe 

PERUSE, CIOUEE -OUOE SINOB ooo wince hn ceeds we sWctniwweceewemse sues 57 
EerPesee, - SE RMESE OF IPOD. hack od Sb 5k Heddenatenuweees SNe ere le 314 in. 
Driving journals, main, diameter and length.............. 1] im. x 2a i, 
Driving journals, others, diameter and length............. 10 in. x 13 in, 
Engine truck wheels, diameter...........0e00% id wate Walaa ruta eae ae 33 in. 
RitieRe STON, IOUNGEIS Soc edd cde tad eH bE RSE E OS Sees 6 12 

B 
Oe EE PORE COE See EE Te eT T Petre re rr tee W. T 
Ci ee ee err ere err rere ee Tey Tree ie .185 Ibs 
Fees Caeeetet OF Glek Tis hdd iwi cewedecenididaaae eee 83d 9/16 in. 
Piece: Semi Gels WN icc awd Rane deesetwesasees 114 in. x 84% in, 
Pits: SEONG NEMUNUOME cicéese veeGE EK Caeeandiceateencmaes gs in. & % in 
Pies WOME COGS iit cc de das ndcdeckandeennad neces eceeeewenaine 5 in. 
Tubes, number and outside diameter............eeeeecees wee -293—2 in. 
Tubes, Mimtertal Atitl CRICKEMESS. 66 ccc ccccicecesiecss Steel, No. 11 B. W. G,. 
Fiues—numiner G21 GiAMCIeh. 5 ook cccecccccncscceccccses ; .43—53¢ in. 
Fives, material and thickness. .........cccccecceces steel, No. 9 B. W. G, 
Cee me, SIS oak wedsade anaes weedeam weowenn 15 ft. 6 in, 
RECAGIe GN TNON, SENORS 6.55 dace ce dackeecelaveewlevuweas .. 3,293.4 sq. ft. 
SEOGnes WRUUNCG: TNOUON become cies deeenaduaaned wa ewean 23.7 sq. ft. 
eee UE. CINE 5 aaa c.é on aie Als ce Rawide 4s AEN ae aD 3,517.1 s ft. 
Superheates OMG SUNEECE a discns.c Siva tussavcnaevedinn 474 sq. It 
Cee NON Bi ioce dd wanalennceeeeun 6.75 sq. ft 
Genamesieek, GwaRMtel o.cidacicincuscas veka cata 2222-18 
Smokestack, height above rail............ bed ran deere tineske ae a 

Tende 
Se rn oe ee Pee PE ee ee ee ee ey ee 13 3 Nt ) ( els 
Ty ECU. COLE OEE MMOH sk ac hi we caked ceiienceeees 33 ed steel 
Journals, diameter and length.............. pralnaeawa wala 6 in. X n 
eM 4) MEO E CTC ET TET TELE CTCE PT CCE 9,000 s 
CGR] CAMGETRY cick ce ccceccdes Saeed eoewewediacesssas ees rere 

Equivalent heating surface 3,517 (1.5 774) 4.678 sq. ft 


FIRING UP LOCOMOTIVES 


\ny engine house foreman is familiar with the difficulties of 
firing up locomotives with wood; very frequently it is too wet to 


burn well and excessive quantities of oil have to be used in 


order to get the fire started, and there is also considerable 


expense attached to the unloading and piling of the wood 


at the engine house, as well as in putting it on the locomotive. 
The dust and splinters from the wood make both the engine 


house and the locomotives very untidy in appearance and 


placed as it usually is, either on the front end or in the gang- 
way, it is very much in the way of machinists and_boiler- 
makers who are working on the running repairs. 

These difficulties have been largely overcome at the Norfolk 
& Western 


crude oil 


roundhouse at West Roanoke, Va., by the use of 
and shavings from the wood-working shop in the 
car department. Only sufficient oil is used to moisten the shav- 
ings and one bucketful is sufficient to light up one locomotive; 
a special bucket about 18 in. x 18 in. x 12 in. deep is used for 
this purpose. About 6 in. or 8 in. of coal is placed on the grate 
The 
shop blower is then turned on and the locomotive has steam up 
ready to move out of the engine house in 30 minutes. It pre- 
viously cost $6.00 a day for men to prepare wood and place 
it on the locomotives, this expense now being entirely eliminated. 


and the bucket of shavings is spread over this and lighted. 


Size oF Repucinc VaAtves.—A large percentage of the troubles 
experienced with steam pressure regulating or reducing valves 
can be traced directly to the use of valves too large for the 
service conditions they are required to meet—Power. 
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OPERATION AND 
LOCOMOTIVE 


MAINTENANCE OF A 
DRIFTING DEVICE 


BY P. SHEEDY 


Compression was not a very serious factor on locomotives 
when slide valves were universal, but as higher steam pressures 
began to be used, objections to the slide valve began to multiply. 
But with the advent of the piston valve, especially in mountain 
territory, we were confronted with the problem of caring for 
compression in drifting. We found piston valve engines flat- 
tened driving wheels so badly in two or three months’ service that 
it became necessary to turn them. With the Stevenson motion 
on slide valves, when drifting a distance of 20 to 60 miles, it 
was considered advisable, in order to save the heating, wear, and 
tear of valve motion as well as distribute the strain between the 
forward and back motion eccentrics, to drift at comparatively 
short cut-off. In this position slide valves relieved compression 
Thus the steam chest became a receiver 
and the slide valve the counterpart of the drifting device. 


by raising from seat. 


The type of drifting device designed by me is arranged to 
connect the opposite ends of the cylinder when drifting and is 
intended to relieve the compression on the side of the advancing 
piston, forcing the air through the conduit, to counteract the 
vacuum that would be found on the opposite end of the cylinder. 
Tests have shown that this is accomplished, and when drifting at 
short cut-off (which is 


desirable) both the compression and 
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Secticn Through Drifting Valves and Passage Showing the Action 
for the Correct and Incorrect Positions. 


vacuum are greatly reduced. This reduction can be carried to 
any desired degree by enlarging the conduit and valve openings, 
leaving only sufficient compression to serve as a cushion for 
the reciprocating parts. 

By reference to the illustration showing drifting cards, an 
The 
cards were taken at speeds of from 37 to 49 miles an hour with 
the lever in a 10-in. cut-off position. It will be noted that with 
the drifting device in operation as high as 86 per cent. of ter- 
minal compression is relieved. 


idea of the value of the drifting device can be obtained. 


1 note in the specifications for new equipment some engines 
are equipped with a drifting device, others have vacuum valves, 
and some others have both. I am quite sure it will be found that, 
if the drifting device is properly designed, and in proportion to 
the size of the cylinder to which it is applied, the application of 
vacuum valve in addition to the drifting device would be super- 
fluous. 

In the first place, to put the vacuum valve in operation you 
must relieve the cylinder of air pressure. To do this the engine 
must be allowed to drift at full stroke. This is not desirable, as 
drifting should be possible and safe at any position the lever 
may be in when the steam is shut off. If the main valve is oper- 
ated at any point short of full stroke, vacuum valves will pulsate 
and it will be found difficult to keep them in service. The mo- 
mentum, and wear and tear of the valve motion, is increased at 
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the longer travels, but this is the only way the vacuum and com- 
pression can be relieved on piston valve engines by the use of 
vacuum valves. Furthermore, 
to the steam chest 


their use means the admission of 


cold air 


and cylinder. This condition, per- 
haps, may not be so objectionable on saturated steam engines, 
where the maximum heat of the steam chest is not over 350 


deg., 
Admitting air through vacuum valves as a means of relief, even 


but on the superheated engines it appears to be bad practice. 


for a short period of time, will reduce the temperature of both 


evlinders and steam chest to a degree that will cause condensa- 


Drifting Device Free to Act Drifting Device Cut Out 
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Indicator Cards Showing Pressures With and Without a Drifting 
Device. 


tion, with its expense and other evil effects, when the throttle is 
again opened. 

I find that there is an erroneous idea in regard to the higher 
temperature maintained when using the drifting device instead 
of the vacuum valve, attributing it to more front end gases 
drawn into the steam chest with the drifting device than with the 
relief valve. This conclusion is a mistake. The drifting valves 
simply allow a free passage of air in the cylinder to pass back 
and forth, maintaining the temperature by the elimination of 
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cold air. A number of tests in saturated steam engines, 


temperatures were taken at from 300 to 350 degrees, 


where 
showed 


drop in temperature of 100 degrees or more when using relief 
valve, and a maximum drop of 39.5 deg. when using drifting 


valves. This result would be greatly magnified if taken on a 
superheated engine, especially in cold weather. 


In connection with maintenance, I find the principal complaint 


has been on account of maintainers restricting the opening 
through the valves. There is no danger of getting too much 


opening, but great danger of too little. An illustration of this 
is seen in the accompanying drawing, which shows at the left 
how air gets behind the 
movement at 


valves and, with the spring, 
the 


should be but ene movement of the drifting 


causes a 


pulsating every stroke of piston, when there 


valves to open when 


the throttle is closed and another movement to close when 
throttle is opened. The correct position is given at the right 


of the illustration on page 643. 


Broken valves and worn seats are entirely due to a mistaken 


idea that it is the slam of the valve in closing that does this and 
the drifting vaive travel is frequently shortened to cure this sup- 
posed trouble. This actually increases the trouble by making it a 
pulsating valve. 

When the builders, 
valve should be looked over to see that the parts and conduits 
are from fins and of the intended size. It should not be 


less than 2 per cent. of the area of cylinder at any point. 


engines are received from the drifting 


iree 


It has been found advantageous to apply a } 
the center of the conduit the make it a 
This, when used, whether valves 
are tight when working steam and a leak of this pet cock would 
indicate that the 


{-1Nl, pet cock in 


between valves and 


permanent fixture. will show 


valves were not seating properly. 


We find in new engines that occasionally the cages which 
carry the drifting valves are sometimes out of line with the valve 
seat, and if in line, the bevel seat is sometimes out of true 


with the face to which the cage is attached. When irregularities 
of this kind occur, it is a good idea to have a false plate fitted 
securely over the studs and cage. A reamer can then be used to 
make the true. When the cages and valves are applied, 
they should be tried by air pressure in the cage, using a two-way 
valve for the This will admit of forcing the 
to its The use of the two-way valve will allow this to be 
done as The cage should then be 
removed to see that the valve is properly seated. This method 
is used erinding when there are indications of 4a 
leak, and in addition to seating the valve, will show that it is in 
line. 


seat 
operation. valve 
seat. 
often as 


may be necessary. 


instead of 


A VALUABLE INVENTION.—Doctor has 


taken out a patent for 


McWilliams, of this city, 
for heating carriages of all kinds, 
which is one of the most valuable inventions which has ever been 

It is remarkable in its structure and may be sold for $6 
; and it consumes the most inconsiderable quantity of coal. 
saltimore & Washing- 

The passengers are 


a stove 


made. 
or $& 
This stove is now used in the cars of the 
ton Railroad and gives entire satisfaction. 
kept warm during the cold journey and are never annoyed by 
smoke, the stove being air tight—/xtract from the Washington 
Mirror in the American Railroad Journal, January 30, 1836. 


RAILROADS IN WINTER.—It has been often urged as an objection 
against railroads that they cannot be kept open in winter in con- 
sequence of the obstructions occasioned by great falls of snow. 
it has 
so happened that the present winter has been of unusual severity 
and the quantity of which has fallen has probably been 
greater than has been known for many years. It is therefore, 
with great pleasure that we understand that scarcely any inter- 
ruptions in the travel upon the railroads leading from this city 
have taken place and that the practicability of keeping them open 
during the severest winter has been satisfactorily established.— 
From the American Railroad Journal, February 20, 1836. 


As if to furnish a satisfactory experiment on this point, 


snow 
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MECHANICAL DEPARTMENT ORGANI- There are two grand divisions of the locomotive department, 
ZATION OF THE ERIE each in charge of a mechanical superintendent, and the organ- 


ee ization of the Erie Grand division, which is representative, is 


, aoe given. The car department is in charge of a mechanical super- 
BY R. S. MOUNCE a ee neg romeect ne 
intendent. The following officers report directly to the general 
During the past year many changes have been made in the me- mechanical superintendent: Three mechanical superintendents ; 


chanical department organization of the Erie Railroad, and — superintendent of locomotive operation; superintendent of piece 


Genera/ 
Mechanical 
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Organization of the Mechanical Department of the Erie. 


nost of them have been in effect long enough to clearly indicate work and apprentices; mechanical engineer; electrical engi- 








that they were wisely made. The accompanying diagrams  neer; general air brake inspector; general inspector; consulting 
show the present organization, the entire mechanical department engineers, and special agent. 
having the general mechanical superintendent at its head. The two grand divisions of the locomotive department are 
Genera! Z 
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Superintendent 
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3—Has jurisdiction over Lackawaxen, Deposit, Middletown, Greycourt, °—Has jurisdiction over Beaver Lake, Moosic, Pocono ot. 
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Organization of the Car Department. 








the Erie, or eastern and the Ohio, or western section, 
of a mechanical superintendent, the first with 
City, N. J., the second at Cleve- 
each mechanical superintendent are 
ot 


mechanics. 


section, 
each in charge 
headquarters at 
Ohio. 


a general 


Jersey and 


land, Reporting to 
of tools and 


The first 


foreman boilermakers, an inspector 


machinery, and the several division master 


of these staff officers has jurisdiction over all matters pertain- 
ing to boiler work, and the second has to see that all tools are 
maintained according to the road’s standaids and also has 
charge of the installation of machine tools, boilers and other 


such details. 

The mechanical superintendent in charge of the car depart- 
ment, at Meadville, Pa., has complete 
and direct jurisdiction over the three shops where all the heavy 
car North 


whose headquarters are 


repairs are made, namely, Paterson (passenger car 
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the operating department, report to the master mechanics on 
matters relating to the maintenance of locomotives. The fuel 


expert reports to the inspector of locomotive service as well 
as to the superintendent of locomotive operation. The coal in- 
spectors are under the jurisdiction of the chemist, who reports 
to the superintendent of locomotive operation on fuel matters. 
This constitutes the organization and 
connects the mechanical and operating departments, thereby in- 
suring the best results through proper co-operation. 


fuel economy it closely 


The superintendent of piece work and apprentices has indirect 
jurisdiction over the assistants to the general foremen and the 
instructors of who mechanics’ 
staffs. The assistants the foremen look after the 
piece work at the several shops, and the instructors of appren- 


apprentices, the 


to 


are on master 


general 


tices are in charge of the technical and practical instruction of 





























































































































































































































repairs), Kent and Buffalo (freight and passenger car repairs), apprentices at the shops where apprentice schools have been 
each of which is charge of a shop superintendent; also over — established. 
the general foreman of car repairs at Jersey City, who has The mechanical engineer is located at Meadville. His staff 
charge of all the terminal passenger car work and that at the includes the chief draftsman, chemist, engineer of tests and all 
outlying points in the commuter territory, as well as the freight material and coal inspectors. The electrical engineer looks 
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Binghamton, 
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6—Has jurisdiction over Yatesville, Lodi, berg Wortendyke, Butler, 
Beaver Lake, Middltown, Blairstown, Moosic, Edgewater, N. Paterson. 
7—Has jurisdiction over Rochester, Bath and Hammondsport. 


ate divided jurisdiction. 


Organization of the Locomotive Department on the Erie Grand Division. 


car work in this territory. The head of the department has 


car repair points through the heads of the 
locomotive department, the 


mechanics, 


charge of the minor 
foremen of the 
car department report directly and all 
the car department head are transmitted 
to them through the mechanical superintendents in charge of 


or in other words, 


to the master 
instructions issued by 
jurisdiction is shown 


the locomotive department. This divided 


by the dotted lines on the diagrams. 

The superintendent of locomotive operation has direct juris- 
of fuel 
have over the 
of 
di- 
are principally 
tools and other 
who are essentially 


over the locomotive service and the 
the 
of locomotive 
The 
rectly to the master mechanics and their duties 
along the lines of 


the road 


diction inspector 


former jurisdiction 
and the 


locomotive 


eypert, and indirect 


supervisors operation road foremen 


engines. supervisors of operation report 


fuel economy, lubrication, 


supplies; foremen of engines, in 


after all electrical matters, including shop power installation 
and the electric lighting of passenger The duties of 


the general air brake inspector are fully explained by his title. 


cars. 


The general inspector has charge of all car department inspec- 
tion and it is his duties to see that all of 
conversant with the standards and details 
called for by the specifications. 


among inspectors 


new equipment are 
The consulting engineers are 
The special agent is in charge of the details 


with 


car experts. 


connection safe working 
He also 


keeps in touch with legislation concerning mechanical depart- 


making improvements to insure 


conditions at the several locomotive and car shops. 


ment matters in order to make sure that the requirements are 
strictly adhered to. 

Since this reorganization has been in effect, marked improve- 
ments in the efficiency of the department as a whole have been 
manifest, fully warranting the many changes that were made. 
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FORMULA FOR SADDLE PIN OFFSET 


All who have had anything to do with the designing and set- 
ting of the Stevenson link motion are familiar with the extreme 
sensitiveness of the valve events to any change in any of the 
parts composing the gear, from the connecting rod to the loca- 
tion of the lifting shaft. A change in the length or point of sus- 
pension of any element will have its effect on the motion of the 
valve, and this effect, being usually a bad one, calls for a modi- 
fication of some or all of the other parts. To work this out on 
the drawing board is a slow process, and the usual method of 
securing a fair equalization of cut-off is to lay out the valve gear 
on the drawing board to general proportions and arrangement 
hest suited to the design of the engine and then correct in- 
equalities by erecting it on the locomotive and securing the 
equalization of the cut-off and the valve events by using an ad- 
justable link saddle, whereby the offset of the saddle pin can be 
set in that position to secure the best movement of the valve. 





ey ae » \«-Offset 
oo 


Diagram of Stephenson Valve Gear with Open Rods. 

lle regular saddle is then made, with the pin offset to corre- 

spond to that obtained, and is applied to the link. In short, the 

errors of design are corrected by the offset of the saddle pin. 
\s there was no formula by which this offset could be calcu- 

laied for aliy 


given arrangement and proportion of the parts, 


QO. W. Young, in charge of the valve designing for the American 
locomotive Company, undertook to solve the problem and obtain, 
if possible, a formula by which the saddle pin offset could he 
calculated. 

For this purpose he used the valve gear model at Schenectady, 
and set up, as a base gear, one having the following dimensions, 
as shown in the accompanying illustration: 


Length of connecting rod CS air i Baad 96 in. 
Stroke of piston = diameter of crank = (/P).. 24 “ 
ES A Got | OS) ey ee ee 48 
Distance between points of attachment of eccen 

init ods to ne CL) os vacsacite eee 
Distance from point of support of link hanger 

to center of Welt = CBs os de kiecxacbues 4 


This provided for all of the dimensions shown except /’, the 
distance of the points of attachment of the eccentric rods from 
the center line of the link, the saddle pin offset, and the throw 
of the eccentric. With these general dimensions of the gear, he 
proceeded to find the saddle pin offset for different dimensions of 
I’, varying by 14 in. increments from 134 in. to 4 in. with open 
and crossed eccentric rods, and with eccentric throws of 5 in. 
and 6 in. The results of these trials are given in the accom- 
panying diagram: 

lor example, suppose we have a gear like that used for the 
hase, where open eccentric rods are used, the throw of the eccen- 
tric is 5 in. and F equals 3 in. Then the vertical line at which 
the diagonal for open rods, for the 5-in. eccentric throw crosses 
the horizontal line from F equals 3 will indicate the saddle pin 
offset, which, in this case, is 54 in. Then 5% in. becomes the base 
figure for all gears having an eccentric throw of 5 in. and a 
distance / equal to 3 in. The formula is purely empirical, and 
is based on experimental observations extending through many 
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months in which all possible combinations of dimensions were 
used. The result of these observations was the development of 
the following rules: 
FOR OPEN RODS. 

lor each 12 in. added to the dimension 
added to the offset. 

lor each 2 in. added to dimension 2B, 1/32 in. 
tracted from the offset. 

or each 12 in. added to dimension C, 1/16 in. is to be sub- 
tracted from the offset. 


A, 1/16 in. should be 


is to be sub- 


For each 1 in. added to dimensions D, 1% in. is to be subtracted 
from the offset. 

When E = O, add 1/16 in. to the offset. 

FOR CROSSED RODS. 

For each 12 in. added to dimension 
the offset. 

For each 2 in. added to dimension B, 1/16 in. 
tracted from the offset. 


A, \% in. is to be added to 
is to be sub- 


for each 12 in. added to dimension C, % in. 
tracted from the offset. 


is to be sub- 


lor each 1 in. added to dimension D, % in. is to be subtracted 
from the offset. 
When E = O, add \% in. to the offset. 


The application of these rules can be best shown by a specific 
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Curves for Determining the Base from Which the Proper Saddle 
Pin Offset Can Be obtained. 


example. Suppose, then, a valve gear has been designed, in 
which 

-1 = Length of connecting rod 108 in. 

B == Crank diameter = 26 in. 

( Radius of link = 60 in. 

D= Eccentric rod pin spacing = 13 in. 


Ii = Distance of link hanger pin from center of link =O in. 

The eccentric rods are open and the eccentric throw is 5 in 
Then, as before, the base figure is 5¢ in. 

For 4, we have 108 — 96 

For B, 26—24=2 in. to subtract. 

Kor C, 60—48=— 12 in.; giving 1/16 in. to subtract. 


12 in.; giving 1/16 in. to add. 
: giving 1/32 in. 


For D, 13—12—=1 in.; giving '% in. to subtract. 

lor E=O, we have 1/16 in. to add. 

The solution then becomes: 

% + 1/16 — 1/32 — 1/16 — 4 + 1/16 = 13/32 in. 

The proper offset for the saddle pin is, therefore, 13/32 in. 

For open eccentric rods if the offset is too much, the cut-off 
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will occur later at the front end of the cylinder rather than at 
the back; while, for crossed rods, too great an offset will give a 
greater cut-off at the back than at the front. 

It is not claimed for these rules that the results will be the 
best attainable, but that they can be implicitly followed in a 
design and the engine will be square and perfectly satisfactory in 
its operation. It has been used repeatedly on what might be 
called freak gears, where, to the casual observer, the offset 
would appear normal, and the result has been satisfactory. Its 
promulgation is certainly of great value, and it will be found to 
be especially useful where engines are out of square and need a 
readjustment of their valve events. 


SERVICE OF VANADIUM STEEL 
MOTIVE PARTS 


LOCO- 


Extended service tests of heat treated chrome-vanadium steel 
parts on large locomotives are showing this material to have 
decided advantages, both as regards strength and wearing quality. 
In addition to springs, frames, axles and piston rods, main rods 
and tires of this material are shown by recent reports to possess 
distinct and practical advantages. 

In regard to main and side rods, the experience of several of 
the lines of the New York Central System is interesting. On 
the Michigan Central a comparison between the percentage of 
failures of vanadium rods on consolidation and Pacilic type loco- 
motives, built since 1910 and the failures of carbon steel rods on 
the same classes of engines built since 1906, taking into con- 
sideration in the latter case only those failures which occurred 
within a period of three years service or less, shows that the 
chrome-Vanadium steel reduced the failures by over 80 per cent. 
The comparison includes 90 locomotives equipped with vanadium 
rods and &4 equipped with carbon steel rods. Of the former 
there have been but three f 6-tenths of 1 per cent. 
of the total. All of these were side rods. The failure of carbon 
steel rods in the same length of time amounted to 314 per cent. 


failures or 


and in the case of one lot of locomotives built in 1907, the failure 
of carbon rods in three years amounted to 10 per cent. Very 
similar results have also been given on the Lake Shore & Michi- 
gan Southern, the Lake Erie & Western, the Chicago, Indiana & 
Southern and the New York Central & Hudson River. Sum 
marizing the records of all five of these roads it is found that 
out of a total of 757 road engines equipped with vanadium steel 
rods since 1910, the total number of rod failures to date amounted 
Most of these occurred on the earlier 
applications and appeared to be largely due to the fact that the 
locomotive builders at that time did not possess the heat treat- 


to only 34 of 1 per cent. 


The later rods were subjected 
to a double heat treatment with very noticeable improvement. 
Last fall about 40 of the railroads of the country ordered heat 


ing equipment that they now use. 


treated, chrome-vanadium steel tires with a view to testing the 
wearing qualities as compared with ordinary carbon steel tires. 
These tires were made to the latest approved specifications based 
on data secured from extensive experiments and research carried 
on jointly by the tire makers and the American Vanadium Com- 
pany. Contours of all the tires installed are being periodically 
taken by the American Vanadium Company’s inspectors and care- 
ful record is kept of their performance. 

Among the first tires to be applied there were some on locomo- 
tives running on the Chicago Junction Railway. Owing to the 
exceptionally short curves in the stock yards in Chicago, there 
are few roads in the country where switching conditions are 
harder on the tires than on this While of these 
tires have been in service long enough to show ultimate results, 


one. none 
progress service reports of those first applied present some in- 
teresting comparisons. An example is a six wheel switching 
locomotive to which the heat treated 
were applied on December 3, 1912. This engine has a total 
weight in working order of 142,500 Ibs. It has 20 in. x 26 in. 


chrome-vanadium tires 
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cylinders and 51 in. diameter wheels. A new set of carbon steel 
tires were applied at practically the same time to a sister engine 
working in identical service. 

Contours taken of the tires with a tire contour machine in 
October, after 10 months service showed a maximum tread wear 
of 7/32 in. with a minimum of 3/16 in. on the chrome-vanadium 
tires. The flanges were in excellent condition. ‘The carbon steel 
tires were applied on December 27, 1912 and on September 10, 
after about 10 months service they had to be turned. At that 
time they showed a maximum tread wear of %4-in. and had made 
34,570 constructive miles, figured on the railway company’s basis. 
The vanadium tires had made 32,750 miles. This gives 9,360 
miles for 1/16 in. of tread wear on the vanadium tires and 
4,320 miles per 1/16 in. wear with carbon tires. The carbon tires 
had to be turned to 503 in. diameter which represented a 5 in. 
loss in thickness of metal from wear and turning and gives only 
3,475 miles for 1/16 in. thickness after the 
turning. 

The vanadium tires were made at the Latrobe Works of the 
Railway Steel Spring Company to the chemical and _ physical 
specifications prepared by the American Vanadium 
They were subjected to a very careful heat treatment. 


total loss in first 


Company. 


STANDARD GAGE TRACKS THROUGH 
SHOP BUILDINGS 


BY PAUL R. DUFFEY 


In building new shops or additions to old ones it is a great 
mistake to make no provision for a standard gage track from 
end to end of the center section. Such a track will permit the 
yard crane or wrecking crane to enter and unload any heavy 
machinery, as well as to place it on the foundations. Many 
large machine and smith shops are without this feature and 
when such hammers, bolt 
punches and shears, wheel lathes, planers, ete., have to be in- 


machines as large steam headers, 
stalled and assembled by hand much money and labor is e¢x- 
pended which might have been avoided by a little more foresight. 

Not long ago a very large steam hammer was to be installed in 
a fair sized smith shop, and the nearest track available for unload 
ing the parts of the hammer was so close to the machine shop that 
a crane could not turn more than two feet without striking the 
shop wall. It was therefore necessary to unload the parts about 
120 feet from the foundation in the smith shop, which neces- 
sitated skidding and rolling the various parts, some weighing 
over ten tons, over the entire distance. Such work requires 
considerable time as well as skill in manipulating the parts to 
keep them from upsetting. The time consumed in setting up 
this machine with one machinist and from three to seven helpers 
there had been a_ track 
through the shop the crane could have handled the work in 
about two days, with an estimated saving of at least $60. Such 
cases arise at some time almost everywhere and if such a track 
were installed, even if only used a few times a year, it would he 


was about twelve days, whereas if 


a paying investment. 


CHARLESTON & CINCINNATI RattroAp.—We are highly gratified 
to learn that the Legislature of Kentucky has adopted an en- 
larged and liberal policy in relation to the Charleston & Cin- 
cinnati Railroad. Let the people build railroads where they will 
and if necessary aid them in all great national works.—l‘rom the 
American Railroad Journal, February 13, 1836. 


Monopoty 1x 1836.—Our New Jersey friends, notwithstanding 
their dread of monopoly, and in particular, of the Camden & 
Amboy Railroad and Delaware and Raritan Canal, have de- 
termined by their representatives in State Legislature assembled, 
not to abate the nuisance; in other words, the “proposition” of 
the united companies to sell out to the state has been rejected. 
From the American Railroad Journal, February 20, 1836. 


























Bg CAR DEPARTMENT 








FREIGHT CARS DAMAGED BY IMPROPER 
LOADING 


\ statement regarding the damage caused to the doors, ete., 
of freight equipment by the cars being improperly loaded has 
heen issued by the Niagara l'rontier Car Inspection .\ssociation. 
This statement covers several thousand cars and includes pho- 
tographs and statements in detail as to the condition in which 
l*ritts, 
& Western; T. J. 
\ssociation, 


a large number of them were found. It is signed by J. C. 


master car builder, Delaware, Lackawanna 


(Donnell, arbitrator, Niagara lrontier 
W. IL. Sitterly 


sylvania Railroad, and is as follows: 


Inspection 


and (chairman), general car inspector, Penn- 


“We feel that the manner in which loads are placed in box cars 











A Shipment of Fulpwood Shifted at the Doorway for Lack of 
Proper Protection. 


at the loading points is responsible in a large measure for the 
condition of the box car doors and fastenings. No regard or 
respect is given the Master Car Builders’ Association Loading 
we believe that the should be canvassed 
that the superintendent or the agent having 
jurisdiction where closed cars are loaded should instruct the 


Rules, and situation 


thoroughly and 
shipper in the proper method of loading and use his best efforts 
without antagonizing the shipper to induce him to place the 
proper means of securing the load in the car to prevent its com- 
ing in contact with the side doors. This will result in cutting 
down the large expense incurred, reduce the number of cars 
now being placed on shop tracks for repairs, and insure the 
lading reaching its destination at an earlier date than it now 
does, with consequent satisfaction to the shipper. 

“A careful check of several thousand cars set out to have loads 





adjusted indicates that 70 per cent. of the total number was on 
account of lading being against the side doors, which in many 
cases were pushed completely off of their fastenings, resulting in 
more or lt is believed that the question of bad 
loading has more to do with defective side doors than any other 
It was, therefore, resolved at this meeting that the 
attention of the General Managers’ \ssociation be called to this 
condition through the heads of our various mechanical depart- 
ments with a view of obtaining concerted action on all roads 


less damage. 


one item. 


throughout the country, not only in educating the shippers, but 
the agents as well. 

“In addition to the large expense incurred and the delay to 
freight, the most important feature of the defective door is the 


liability of serious accident due to doors and lading falling on 


—_— 








The Effect of a Lack of Doorway Protection on a Shipment of 
Feed in Bags. 


felt that all of the annoyance and 
trouble complained of could be reduced to a minimum, provided 


adjacent tracks, and it is 


the necessary attention is given at the initial point of loading. 
It should be understood that the mechanical department will 
take the necessary steps to place the doors and fastenings in 
good condition, co-operating with the traffic department to bring 
about the desired results in this respect. 

“We further feel that it would be well to have a representative 
from the mechanical department meet with the superintendent 
and the agents at the agents’ meetings to take up the proper 
interpretation of the loading rules and to educate the agents as 
to what is necessary in the line of protecting the different kinds 
\gents should have im- 
this as well as the 
instances on account of 


in cl sed Cars 
the 


exist in 


of commodities loaded 


pressed upon them importance of 


serious conditions that many 
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Master Car Builders’ rules. 

“In the Niagara rontier Inspection district, comprising thirteen 
roads, the monthly average number of cars that require switching 
from the yard to the transfer tracks and repair tracks to have 
the lading adjusted because of negligence in providing proper 


the non-compliance with the 








Door Burst Open by the Shifting of a Shipment of Barrels. 


blocking is 8,000. This not only delays the freight but is an 
extra expense both in switching and adjusting the loads, as well 
as in maintenance. 
rather than better.” 


The condition seems to be becoming worse 


DEVELOPMENT OF STEEL 
EQUIPMENT 


PASSENGER 


While the extensive use of metal for passenger train car con- 
1854, it until 


about 40 years later that it began to receive serious consideration. 


struction was considered as early as Was not 
According to a committee on Steel Passenger Cars, which re- 
ported at the 1908 meeting of the Master Car Builders’ Asso- 
ciation, the most important reasons which brought the desir- 
ability of introducing steel passenger cars prominently before 
the railways were: 

(1) The burning of wooden cars in wrecks, and the frequent 
destruction of human life by fire. 

2) The splintering of the large wooden sills, ete., when the 
cars were wrecked, causing injury and death. 

(3) The scarcity of lumber suitable for sills, stringers, etc., 
and the threatened exhaustion of such material. 


(4) In 


introduced in great numbers, the passenger equipment was more 


collision with steel freight cars, which were being 


liable to destruction than was the ce: 


se with the wooden freight 


cars. 
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(5) Increased speeds, greater 
pacity cars. 


train lengths, and larger ca- 


Then too, the rapidly increasing use of electric motor cars 
in subway and elevated service, where the passengers cannot 
easily leave the cars in case of accident, and the danger from 
fire where electric power is used, suggested the use of non- 
inflammable materials in the construction of these cars. This 
was undoubtedly largely responsible for the development of the 
all-steel passenger train car. 

The movement received its great impetus in the East because 
of the electrification of the steam roads entering New York City 
and the possible dangers if wooden equipment were to be used 
in connection with the use of electric power in the long tun- 
nels. In the West, on the Harriman Lines, steel cars were in- 
troduced because of the belief that they would not only prove 
safer but also that they would be more economical to maintain 
than wooden equipment. 

The publicity departments of the roads which first started 
to introduce the steel equipment were not slow to realize the 
advertising value of having all-steel cars on their limited trains 
and this undoubtedly had some considerable influence in in- 
ducing the other roads, particularly those in competitive terri- 
tory, to adopt such equipment for their better class trains. 

The steel frame, side door suburban cars used by the Illinois 
Central to handle the World’s lair traffic in 1893 are generally 
regarded as the forerunners of the all-steel passenger car in 
this country. In the same year the Dressed Steel Car Com- 
pany built 35 steel underframe cars for the Northwestern Ele- 
vated of Chicago. Then frame car for the 
Interborough Rapid Transit Company of New York, a steel car 


followed a steel 
on the Second Avenue Elevated Line in 1604, and the building 
of 300 all-steel cars for the New York subway in the same 
year. A steel baggage car was put in service on the Erie in 
1904. In the winter of 1904-5 the Long Isiand introduced 134 
steel suburban cars in its electric service, and the Erie added 
a steel postal car and a steel express car to its cquipment. In 
1606 the New York Central put in service 125 steel motor cars 
(these were the first cars built of steel along the lines of a 
modern the New 
the Long Island an all-steel passenger coach, while both the 
Pennsylvania and the Southern Pacitic built experimental all- 
steel passenger coaches for through traffic. 


steel coach), Haven two steel postal cars, 


The Pennsylvania 
also introduced a steel baggage car late in the year. 

The year 1907 marked the introduction of a steel postal car 
on the Southern Pacilic, the building of a steel Pullman car, 40 
steel passenger cars for the Hudson & Manhattan, a steel postal 
car and a passenger coach on the Union Pacilic, five steel postal 
cars and a steel passenger car on the Pennsylvania, and 50 more 
all-steel cars for the Interborough. 

The M. C. B. report at the 1908 convention showed that there 
were about 380 all-steel cars in service or under construction 
for steam roads at that time, and commented on the fact that 
the greatest development was shown in the East because of the 
desirability of having fireproof cars for use on the electrilied 
portions of the roads entering New York City, with their long 
tunnels. By January 1, 1909, there were 629 all-steel and 673 
steel underframe cars in service in this country, and on Janu- 
ary 1, 1913, there were 7,271 all-steel cars and 3,296 steel under- 
frame cars.—ailway Age Gasette. 

Larcest Marine Turpines.—A start has been made at Clyde- 
bank with the work of putting the turbines on board the new 
Cunard line The total weight of these 
turbines is 1,400 tons. To enable them to be lowered into the 
hull of the ship one of the four funnels was not placed in 


steamer guitania. 


position, The low pressure turbines are the largest ever con- 


structed, each weighing about 425 tons. There are over a million 
turbine blades, which, if placed end to end, would reach over 


140 miles.—The Engineer. 





STEEL FRAMING 


FOR BOx CARS’ 


Development and Service of This Type; Neces- 


sity of Well 


Selected Lumber for Sheathing. 


BY R. W. BURNETT, 
General Master Car Builder, Canadian Pacific, Montreal, Que. 


This paper deals with the superstructure details of the steel 
frame box car and the information and data presented are based 
on the writer’s experience on the Canadian Pacilic system with 
the design, construction and maintenance of 30,000 cars « 
type, which represent an investment of $30,000,000. 

Credit is due to C. 


f this 


A\. Seley, formerly mechanical engineer 
of the Rock Island Lines, for designing the first outside sheathed 
steel that constructed in large 
The introduction of steel into the superstructure of 


superstructure box cars were 
numbers. 
the box car, and the development of the outside sheathed steel 
superstructure in particular, were discussed so thoroughly by 
Mr. Seley in his comprehensive paper before the Franklin In- 
stitute in January, 1910, that I have thought it unnecessary to 


go over this same ground, but will review only briefly the de- 


being carried on a rigid frame and not held together by the 
strains resulting from its weight, as in the old trussed cars, 
This 
One principal trouble 
with outside sheathed cars is that, after they have been in 
service a comparatively short 


has a tendency to develop slack in the superstructure. 
in turn affects the roof and sheathing. 


time, the sheathing frequently 
loosens at the end sill and at the side sills near the bolsters with 
resultant leakage of grain. 

There were some steel frame box cars built previous to 1909, 
but the writer has been able to secure data on only the outside 
sheathed types. Of these 2,700 were ‘in service on the Norfolk 
& Western, of which the first 100 were built in 1902; the owners 
state that they were satisfactory and the same type has been 
purchased on subsequent orders. The Rock Island and Frisco 
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Canadian Pacific Steel Frame Box Car with Corrugated Metal Sheathing. 


velopment of the box car from the all-wood car 


through the 
intermediate stages of steel underframe cars. 

The original wooden car, with the single spring draft rig- 
ging having the cheek castings bolted to the sills, gave little 
if any more trouble than modern equipment, due principally to 
the shorter trains, less density of traffic and to the use of link 
and pin couplers which compelled gentler handling of trains 
than is prevalent today. The steel underframe car was built 
mainly to secure a stronger center construction for the attach- 
ment of draft rigging and to get away from the trouble caused 
by wooden sills breaking and splitting, broken draft bolts, ete. 

While having many advantages over the old wooden car, the 
steel underframe car developed some troubles peculiar to it- 
self, the most important being due to the fact that the body 





*“\ paper read before the American Society of 


Mechanical 
at the annual meeting, December 3, 1913. 


Engineers 
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lines had in service at that date approximately 5,000 cars sim- 
ilar to the Norfolk & Western, and these also appear to have 
given satisfaction as the owners have reordered the same type 
several times. All of these, outside sheathed 
and as regards leakage at the sills, had comparatively little 
cars. Recently both of these lines 
sheathed cars. The Frisco car of 
this type is fully described in the Railway Age Gazette, Oc- 
tober 3, 1913, and in the Railway Age Gazette, Mechanical 
Hidition, October, 1913, p. 555. 

In 1908 the Canadian Pacific designed its first steel frame in- 
side sheathed box car. This car avoided the disadvantage of 
the outside sheathed car, something which had not been accom- 
plished by the steel frame cars constructed up to that time, and 
at once obtained a further reduction in weight and provided for 
cheapness of maintenance by the use of steel superstructure, 


however, were 


advantage over the wooden 
have purchased some inside 
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without the additional lumber required by the outside sheathed 
car. With practically no preliminary experimenting 500 of these 
cars were built, and since then over 30,000 have been built sim- 
ilar to the first cars, with the exception of several refinements 
of details, such as corner and door posts, end doors and side 
plates, and the joining of flooring and lining. These changes 
have not affected the general design of the car, but are the im- 
provements that have been introduced from time to time to re- 
duce weight and simplify the construction. 


ADVANTAGES OF THE STEEL FRAME CAR. 


frame inside sheathed car 
over the types previously used, notably in that the tare is low 
in proportion to the capacity. There is 
the figures used for the cost of hauling 


The steel has several advantages 
variation in 
per ton mile, that no 
would amount to, but 


such a 


attempt is made to say what the saving 
certainly the advantage of having a car equal, if not superior 
to other cars in all respects, and weighing from 1,000 to 5,000 
Ibs. less, will appeal to all traffic and operating men. Not only 
is there that much less dead weight to haul when the car is 
empty or partly loaded, but additional lading can frequently 
be carried. The actual limit on the paying load that can be 
carried in a properly designed car is the total weight on the 
axles. 


Thus, a car having 5 in. x 9 in. axles with such a tare 
weight that, when deducted from the capacity of the axles, al- 
lows the car to be safely loaded to 88,000 Ibs. could, 
weight be reduced by 3,000 Ibs. safely carry a paying 
91,000 Ibs. and retain the same strength. 


if dead 
load of 


Thus the actual ca- 














Hopper Bottom in Connection with Metal Sheathing. 
pacity of the car is increased almost 4 per cent., with a better 
ratio of paying to dead load. 

It had been thought necessary to assist the wooden type of 
superstructure by heavy roof construction, some going so far 
as to use different methods of diagonal bracing, but with the 
steel car it has been found that there is no appreciable local 
movement of the framing in the heaviest service which makes 
a simple proposition of the roof as it has only to take care of 
itself. This presents a simpler problem to roof designers, mak- 
ing it possible to design a roof much lighter, without necessity 
for the use of purlins or ridge poles to strengthen the car. It is 
obvious that unnecessary weight in the roof raises the center of 
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gravity, increases the tare weight and cost and has other dis- 
advantages. 

In explanation of the local movement of this style of framing, 
it is well to mention tests we have made in jacking up this type 
of car, which demonstrated that the car would take a gentle 
twist from end to end, allowing the bolsters to be slightly out 
of the same plane horizontally. This twisting was accomplished 
without any perceptible local distortion of the sides or ends. 
The capacity for twisting is a condition to be desired as it 
allows a car to adjust itself to uneven track conditions. 

In addition to being 5% in. narrower than the distance over 
the outside of the sheathing of a wooden car, the superstructure 
of the Canadian Pacific car is protected by the framing, so that 











Interior of Canadian Pacific Corrugated Metal Sheathed Box Car. 


a side swipe that would do serious damage to an ou’ side 
sheathed car frequently does not touch the lining and is resisted 
by the framing without damage to the posts or braces. Ire 
quently it is found that a side swipe that would almost demolish 
the sides of a wooden car only bends the steel framing, and 
in making repairs, the lining is merely removed, posts and braces 
straightened and the original lining replaced, the whole cost be- 
ing the comparatively small labor charge. Jacking frames are 
being installed at all of our principal repair points for all classes 
of steel and not original with the Canadian Pa 
cilic, they have been amplified to better take care of steel frame 
box 


cars, while 


cars. With these frames, many jobs that would require 
the car to be cut apart, taking several days, can be done in a 
few hours without cutting the rivets. With modern steel frame 
frames are as much a necessity as the black- 
other part of the shop. 

It is difficult to clean an outside sheathed car properly when 


it is unloaded, on account of grain lodging between the frame- 


cars, these jacking 


smith shop or any 


work and also on account of the opening where the posts and 
braces meet at the bottom becoming obstructed, resulting in 
grain being retained between the 


sheathing and lining with 
resultant complaints from shippers. 


All of this is overcome by 
the clean joining of the lining and the floor in the steel frame 
cars, and it is believed a change of this kind would have come 
years sooner if designers had kept in close touch with service 
conditions. One advantage of the steel frame car is that out- 
side of possible repairs due to wreck damage and to wear and 
tear of couplers, wheels, brake shoes and journal bearings, the 
car does not deteriorate more rapidly in service than when 
stored. 


SELECTION AND TREATMENT OF LUMBER, 


The grading of lumber for use in these cars is an item that 
has received much consideration. Yellow pine or fir has so far 
been the principal lumber used, although we have experimented 
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to some extent with spruce, but although it has the advantage of 
being lighter, it seems to be more difficult to dry spruce suf- 
ficiently for this purpose. Great pains have been taken to avoid 
knots that are too large or numerous and while it is generally 
desirable to have lumber as free from knots as possible, I have 
never in the inspection of many hundreds of cars, seen where 
a knot had fallen out. It is, however, desirable to have lum- 
ber as free from sap and shakes as possible and thoroughly dry. 

When the first of these cars were built outside of the Canadian 
Pacific shops we had considerable difficulty in getting the lum- 
ber properly dried, due to lack of both experience and _ facili- 


ties on the part of the car companies. We have about 3,000 
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more than 10 per cent. must not be used until further dried. 

The variable condition of the lumber when taken from the 
yard makes it necessary to use careful judgment as to the 
length of time it should be kept in the kiln. At the Angus 
shops of the Canadian Pacific this responsibility falls on the 
wood-mill foreman, constant attention to this feature 
makes him the man best fitted for the purpose. The average 
moisture loss reported by the test department for lumber used 
on cars now building at the Angus shops is 5.25 per cent., which 


whose 


shows that we are getting very satisfactory results from the 
kilns. A number of tests were made last year on lumber taken 
from the yard. These tests showed a moisture loss of between 


FOR LINING BOX CARS. 


No. 243 C, 
Samples obtained every other day during construction, with a minimum of one sample for each 
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cars on which the lumber has shrunk and given them a bad ap- 
pearance, but this result was expected, as when the cars were 
built the lumber was quite green. The sheathing on these cars 
could be tightened for less than $4 per car, but very few have 
heen tightened, owing to receipt of practically no reports of 
loss or damage to lading due to the shrinkage; also as they do 
not frequently reach our main repair tracks, being shopped 
only for such repairs as wheels or wreck damage, we have not 
considered it advisable to shop the cars for a defect which is 
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Roof Clearances on Steel Frame and Wooden Box Cars. 


almost entirely a matter of appearance. ‘The lining shrinks 
as much in two months of summer weather as it ever will. 

The lining should not be matched before drying, as it warps 
and curls, rendering it difficult to make a tight joint. The 
rough size of lumber should be at least 1% in. greater than the 
finished dimensions. In establishing limits for drying lumber 
no information or data whatever could be secured, and after 
experimenting we came to the conclusion that a piece of this 
lining of full cross-section subjected to a temperature aver- 
aging 170 deg. F. for 96 hours should not lose more than 6 per 


cent. in weight and that lumber represented by samples losing 


DETERMINATION IN LUMBER. 





25 and 30 per cent., which shows the importance of drying 
lumber properly. The accompanying form is used for reporting 
results of tests both at Angus and outside shops. 

Due largely to our insistence, nearly all of the car plants 
in the country are now equipped with dry kilns, and any pos- 
sible additional cost of drying lumber in excess of what. has 
been considered good practice in the past would be less than 
one dollar per car. Such drying would make the car side prac- 
tically the same as one board so that it is absurd that the pos- 
sible shrinkage of lumber should be considered as any reason 
for this type of car not being built. It has been claimed that 
lumber can be so dried that it will swell and bulge, but we have 
never found this to cccur. We have had cases where lumber 
slightly moist has dried more rapidly on the inside, due to that 
side not being painted, and made the outside of the boards 
slightly convex, with tight joints that could be easily mistaken 
for swelling, whereas the opposite is the case. We have kept 
a car with very green lumber in the passenger car shop under a 
high temperature for over a month until the lumber was ab- 
solutely bone dry, and then put it outside with doors open 
through four weeks of spring weather, during which it rained 
almost constantly, with a result that there was no closing of the 
cracks that could be detected. This further proves that there is 
nothing to be feared from lumber being too dry. 

The defects in the that 
watched splits that extend obliquely downward 

These must be knifed in with paste before the car 
The edges of the lining should be painted, and we 
have found this can be done more easily and thoroughly by dip- 
ping the boards and putting them through between two rub- 
ber scrapers, which removes the surplus paint, leaving the edge 
thoroughly coated. This gives a thin coat of paint on the in- 
side of the car which is an advantage in causing the lumber to 
dry more uniformly, and diminishes the tendency to warp. 
Narrow boards have the advantage of having less tendency to 
warp, and also if the lumber should not be thoroughly dry, 
there is less total shrinkage for each board making the space 


sheathing must be most closely 


are shakes or 
into the car. 
is painted. 
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between the edges narrower. ‘The steel work and roofing are 
painted the same other cars. This considerable space 
has been given to the grading, drying and painting of lumber, 
as we have found that these factors have required much more 
attention than everything else in connection with the car. 


as on 


DEVELOPMENT OF A STANDARD CAR. 

The development of the inside sheathed car has been so rapid 
and the experience with it so uniformly satisfactory, that I feel 
safe in saying that its introduction in such large numbers on 
so many roads in so short a time indicates more nearly a 
tendency toward the adoption of a standard car than has any 
distinct type of car outside of patented cars for special service. 
It is certain that there will be no backward movement to a 
wooden superstructure, and that this car with possible modifi- 
cations will remain a standard car unless some superior type 
of car is developed. It is the writer’s opinion that no commit- 
tee will ever develop a car that will be adopted as standard, but 
that the nearest we will ever get to a standard is what may 
be developed by one or two persons given a free hand, and the 
merit of which is so pronounced that it forces itself upon the 
country. 

With the use of structural steel there is less necessity of 
carrying special parts in stock on account of repairs being 
largely a question of labor, and it seems that with this type of 
car the necessity from a repair standpoint for a standard car 
is decreasing. This is further borne out by the fact that for 
the 30,000 new cars of this type we have ordered no material 
for repairs and carry none in stock outside of material com- 
mon to all cars, except lining; of the lining, our stock amounts 
to practically nothing. We save out sufficient of the parts from 
cars destroyed to make up our stock of repair parts, but have 
found it necessary to use very little of this. There are, of 
course, many valid reasons why cars should be made to standard 
inside dimensions and outside clearances. 

To look at the matter in another way, the wheels, axles, jour- 
nal bearings, journal boxes, couplers, brakes, safety appliances, 
etc., which constitute the removable and perishable parts, are 
all standard and when it is remembered that nearly all of the 
remaining parts of the cars are standard rolled shapes which 
are easily obtained either from the mill or 
principal cities, it is apparent that we now have, in effect, a 
standard car or at least a car of standard parts. A car of dif- 
ferent dimensions would not maintenance 
as long as standard shapes are used; nor would it if every lot 


from stock in all 


increase the cost of 
of cars is designed differently, as long as proper strength is 
maintained, and any change in design would usually be to in- 
crease the strength. In other words, to keep a car as close as 
possible to standard and reduce the cost of maintenance, rolled 
shapes should be used in preference to pressed shapes where 
possible. 

It is my belief that the people who are urging 
of a standard car for maintenance reasons have in mind _ the 
remaining wooden cars for the maintenance of which large 
quantities of timbers and castings have to be kept in stock. It 
is of vital importance that the parts be standardized if that 
style of construction were to be continued. It should not be 
overlooked that in a car constructed with rolled shapes, these 
parts seldom need renewal, even when the car is wrecked, as 


the adoption 


they can easily be straightened or formed to the original shape 
at any car repair point, while wood would have to be replaced 
and pressed shapes would call for special dies to reform them. 
With a wooden box car the amount of material necessary to 
carry in stock and use for repairs increases rapidly with the 
age of the car, while with a steel frame box car, outside of 
parts common to all cars, it does not increase. 
WIND RESISTANCE, 


The wind resistance on the steel frame box cars with inside 
sheathing is slightly greater than on a smooth outside sheathed 
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car, but on the other hand, it is less than on any ordinary type 
of stock car. The difference in the effect of wind resistance 
between box and stock cars has never been great enough to 
require any distinction between them as to the number of cars 
that could be hauled in a train of either, and is really a refine- 
ment that not even a dynamometer car can detect. A small 
change in the angle or velocity of the wind, trucks somewhat 
out of square, etc., affect the haulage of the train too much to 
enable any satisfactory figure for the difference in the wind 
resistance of the various types of cars to be determined. There 
is a certain stretch of track of about 40 miles on the western 
plains, without a curve and practically level, where high winds 
are frequent, on which the hauling capacity of locomotives is 
dependent principally upon the wind, and yet even there it was 
found practically impossible to distinguish between the wind 
resistance of stock and box cars. From this, it is evident that 
the wind resistance of steel frame inside sheathed box cars 
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End Construction and End Doors of Canadian Pacific Steel Frame 
Box Cars. 


as compared with outside sheathed 


ignored. 


cars may properly be 


CORRUGATED STEEL LINING. 

In the summer of 1911, we lined a steel frame box car with 
corrugated steel and found it to be as simple a matter as lining 
with wood. We lapped and riveted the sheets, which were 
No. 13 gage, between the door and end, and had the corruga- 
tions on the side and end coincide, pressing into special cor- 
rugated angles in the corners to break the joints. At the floor, 
we straightened out about 4 in. of the corrugation and formed of 
it an angle that rests on the side sill, and on this the ends of 
the floor boards were superimposed, making a very tight joint. 
After 18 months of general service this car was brought in 
and on examination found to be in as good shape as when 
constructed. It was interesting to note that when inspected, 
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the paint sealing the joints where the side sheets lapped was in 
no place seal broken, indicating that there is no material weav- 
ing or deflection of the sides. The paint was in perfect con- 
dition, there still being some gloss, indicating that in the use 
of steel there is no disadvantage as far as the painting is con- 


cerned. Different methods of lining with steel could be fol- 
lowed, and I am convinced that if experience proves that there 
is no damage to be feared from heat, cold or sweating, 


steel lining will be largely used. But, I am also convinced that 
the use of steel lining with any insulation will never be ex- 
tensively used, as it adds to the cost and weight without afford- 
ing any protection to the lading, which is not secured by the 
wood lining. An advantage of this construction is shown in one 
of the illustrations in the application of hoppers under the door 
openings, which were made without alterations to sills or cross 
bearers.* 
END CONSTRUCTION. 

In the end of the car we use two 4 in. Z-bar end posts of 
8.2 lbs. per ft., with 134 in. lining, which gives good service, 
but we intend to use on future cars two 5 in. end posts of 11.6 
Ibs. per ft., with 234 in. lining for a height of 4 ft. and 1% in. 
This, we feel, will amply protect any lading. If 
a car gets such rough handling that wheels, rails or similar 
ladin would break through, it is better to have the boards 
brokcn than to distort the posts, as the lining can be replaced 


lining above. 


at any repair track with a minimum expense, while distorted 
posts would require sending the car to a steel car repair point. 
The single thickness end lining 
of single thickness, grain-tight 


makes converient the application 
end doors. 

SERVICE RESULTS. 
Out of 30,000 of these cars, Based 
on the length of time in service, this would average a loss of 
approximately one car per 1,000 per year. Of the de- 
stroyed, 15 were burned and 14 were destroyed in wrecks, 10 


29 have been destroyed. 
cars 
cars being destroyed on foreign lines. As the loss of cars by 
fire is in no way affected by the details of construction, | will 
eliminate them from the calculations. This then, based on the 
length of time in service would give about one-half car per 
1,000 per vear destroyed in wrecks. 

A conservative estimate shows that there are now in service 
approximately 65,000 steel superstructure cars, including those 
of the outside sheathed type, and of this number 30,000 belong 
to the Canadian Pacific. 


TRAIN LIGHTING INSTRUCTION CAR 


Continuing in its policy of instructing employees in their sev- 
eral lines of duty, the Pennsylvania Railroad has just placed in 
service a train lighting instruction car. This company has in all 
at the present time no less than eight distinct axle-driven sys- 
tems, in addition to the large number of straight storage equip- 
ments. The instruction to offer the most efficient 
means of furnishing uniform instructions to yard electricians 


The 


car seems 


and others concerned with the maintenance and operation. 





*For description of Canadian Pacific hopper bottom box car with wood 
lining see Railway Age Gasette, Mechanical Edition, July, 1913, page 386. 
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present intention is that the car will be sent to the different 
points at which electrical forces are maintained, and the men at 
such points will be given lectures and demonstrations on the 
operation and maintenance of all the various equipments. 

The apparatus installed consists of a 32-cell storage battery, 
a 15-k.w. Curtis turbo-generator, a variable speed motor with 
necessary controlling apparatus for driving the axle generators 
and the following generators with their regulating equipment: 
Newbold, Moskowitz, Bliss, Safety and Gould. One end of the 
car has been partitioned off and equipped as an office and sleep- 














Arrangement of Axle Driven Equipments in the Instruction Car. 


ing quarters for the instructor. The storage battery is placed 
within the car in order that the cells may be used in demon- 
strating as well as for lighting the car; the usual battery boxes 
under the car are omitted. 

The compartments for the cells are lined with sheet lead and 
arranged with ventilators through the car roof to conduct away 
the gases and fumes given off when the batteries are on charge. 
In one corner is installed a 15-k.w. as 


turbo-generator set, 
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formerly used on all Pennsylvania limited trains. In this case 
the usual switching devices are replaced by two single-pole 
automatic circuit breakers, giving both overload and underload 
protection to the machine. The field rheostat and meters are 
mounted on the side of the car. Connections are such that the 
turbo-generator can be used for driving the motor, charging 
the batteries, and lighting the car, though, under ordinary condi- 
tions, the motor will be driven from the yard power lines. 
The axle generators are mounted on rocker shafts and are 
equipped with springs for regulating the belt tension as is done 
in actual service. Immediately back of each machine is an 
angle iron framework on-which the corresponding regulating 
apparatus is mounted, the equipment in each case being identical 
with that installed on passenger cars. Each generator is con- 
nected through suitable switching devices to the lamp load and 
batteries, enabling the operator to demonstrate the apparatus 
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Turbine and Generator at One End of the Car. 


under all conditions of load. The lamps used for this 


banked in porcelain receptacles on the ceiling of the car. 


are 
The 
driving motor is of the interpole type, and is mounted on an iron 
framework equipped with rollers, which enable the operator to 
move the motor equipment along an | beam track for belting up 
to any one of the six generators. The control panel for this 
machine is secured to the movable framework and moves with 
the motor. 

The operator’s office contains a folding couch, upper berth, 
clothes closet and toilet, the throughout being white 
enamel. With the instruction car in operation it is intended 


finish 


that all employees, in both the mechanical and operating de- 
partments whose duties have to do with the car lighting shall 
be instructed in the care and operation of the various equip- 
ments, with the two-fold object of educating those interested and 
securing uniformity in their work. 
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REPAIR TRACK NOTES 


BY A REPAIRMAN 


In spite of all that has been said during the past two or three 
years regarding the increasing expenditures for the maintenance 
of freight cars, a great many railway men do not seem able to 
see beyond the question of first cost. Of course, it must be 
admitted that a few dollars per car increase in the first cost 
makes a very considerable total when several thousand cars are 
being ordered, but if the best of everything is not used the 
saving made in the first cost may be much more than offset in 
maintenance charges in a comparatively short time. If a device 
of inferior design or construction were to fail once and then be 
replaced, conditions would not be nearly so bad, but this is 
almost never the case. If, for example, a door becomes disabled 
when on a foreign line, the weak points of the door fixtures are 
not brought out and remedied in making the repairs. The door 
is replaced in kind and another failure may take place at any 
moment. It is this perpetuating of devices that are not capable 
of giving good service that is one of the greatest causes of car 
maintenance expense. 


Where is the logic in placing a steel roof at the top of a 
wooden superstructure? If the roof stays on the car at all during 
the switching that is common in all modern yards, it will very 
soon start leaking; at least, that has been my experience. I am 
not by this condemning the steel roof by any means, but I do 
not believe that a roof of this type has yet been perfected nor 
that they have any place on cars with wooden superstructures. 

* K 1K *K * mK 

The arch bar truck has given good service on American rail- 
ways, but it should have no place under modern freight equip- 
ment. Even provided that it is possible to keep nuts on the bolts, 
an arch bar is likely to crack and fail on the road at any time, 
tearing up the track and causing a wreck which blocks traffic. 
This type of truck has had its day, and should be kept out of 
modern freight service. 





ARE STEEL PASSENGER TRAIN CARS 
NEEDED? 


While steel passenger train cars may be desirable from many 
points of view, there is a considerable question in the minds of 
many as to the advisability of unnecessarily expending money 
for them when it might far better be spent in other ways which 
will go to the very root of things and eliminate the causes which 
are responsible for the accidents. Aiter all, the number of 
lives that may be saved by the use of such equipment is only 
an extremely small percentage of the lives lost annually on 
railroads. For instance, for the year ended June 30, 1912, 318 
passengers were killed and 16,386 injured, while 3,235 employees 
were killed and 50,079 injured, and 6,632 other persons were 
killed and 10,710 injured. per cent. of those killed 
and 21.2 per cent. of those injured were passengers, and this 
is the class to which the introduction of steel cars will be of 
greatest benefit. Furthermore, less than one-half of the pas- 
The others 
were killed or injured largely because of want of care on the 
part of the victims themselves. 


Only 3.1 


sengers killed were in collisions or derailments. 


If laws are to be enacted forcing the roads to equip with 


steel passenger cars, it would hardly seem necessary, or even 
advisable in many cases, to require such cars except on roads 
or divisions where the traffc is heavy and is operated at high 
speed. Where trains are operated at slow speed, or are few in 
number and small, as they are on many roads or on some di- 
visions and branches of large systems, it is useless to require 
all-steel cars. The money could be better spent in providing 
safeguards to prevent accidents.—Railway Age Gasette. 














STEEL UNDERFRAME Box CARS 


x 


Tabular Comparison of Several Underframes; 
Reasons for More Effort Toward Standardization. 


BY GEORGE W. RINK, 
Mechanical Engineer, Central Railroad of New Jersey, Jersey City, N. J. 


It is surprising, in view of the interchange of steel under- 
frame box cars among the railroads, that more has not been 
accomplished during the past five years toward standardization 
in design of the various component parts, particularly those 
which affect the cost of maintenance and require constant re- 
pairs due to wear and unavoidable accidents. 

During the year 1912, there were built 107,887 box cars of 
various capacities and dimensions, all varying vastly in detail 
design of important parts which require frequent renewal, thus 
making it necessary for all railway storehouses to carry an un- 
necessarily large stock of repair parts running into very large 
sums of Standards have been adopted by the Master 
Car Builders’ Association which have in large measure reduced 


he time has 


money. 


the amount of stock necessary to carry. I believe t 


arrived to introduce additional 
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tenance of box cars which can also be applied to all types of 
freight cars used in interstate business. 

It is reasonable to assume that every railroad manager de- 
In the ab- 
sence of standard construction and because of competition, the 


sires to purchase cars -built in a substantial manner. 


car builders, when asked to furnish estimates and designs, will 
This, 
however, is not the fault of the car builder, since, from my own 
experience, I know that they will gladly add the material where 
needed, provided they are paid a fair price for the car. 


sometimes figure on material too light for the service. 


From my observation of steel underframe box cars, | must 
conclude that engineers did not understand the importance of 
low fiber stresses in the early designs of steel underframes; 
sufficient attention was not given to the tremendous impact 
blow which the center sills and car framing have to resist, with 





*An extract from a paper read before the American Society of Mechan- 
ical Engineers at the arnual meeting, December 3, 1913. 
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the result that large sums of money are now being spent by 
railroads in making repairs to these cars by reinforcing broken 
center and draft sills, applying larger capacity draw gears and 
attachments, and heavier sills. It is not alone the larger loco- 
which has called for a more 
thorough investigation of the subject of car design and con- 


motives we are using today 
struction, but also the severe shocks which cars are receiving 
in classification yards. Also the superstructure of box cars 
should receive just as much attention as the underframe, for 
how can the roofs be kept in alinement on cars having wood 
side posts and braces and loose tie The roof is bound 
to work loose, resulting in leaks which prevent the use of the 


rods? 


car for certain commodities. 

The application of steel center sills to old cars will no doubt 
prolong their life. This is being done by almost every 
railroad on cars built just prior to the advent of all-steel under- 
frame box cars, but care should be taken to see that sufficient 


now 


metal is provided to withstand the present service requirements, 
keeping in view a margin of safety for the future, as no doubt 
it would be 


service for at least ten 


years cars to which these steel center sills are applied. 


desirable to maintain in 

Railway officials in charge of car repairs have seen the re- 
sults of poor designing and light construction of the earlier steel 
underframe cars, and during the past three years have ma- 
terially assisted in the development of the art by insisting upon 
the production of a stronger car, one that will hold together in 
all kinds of service with the minimum cost of repairs. 

The accompanying tables, numbered 1 to 4, have been com- 
piled to show interesting information on the subject of center 
sill constructions for 14 different cars, the types of underframes 
used in which are shown in outline in Fig. 1. The heavy lines 
in the drawings indicate the cover plates used which appear to 
be a general practice among designers. This is considered by 
many to be a very desirable feature and besides adding to the 
rigidity of the structure as a whole, increases the net area of 
the section and therefore reduces the fiber stress to within 
reasonable figures. 

The strains which an underframe has to withstand vary, and 
depend a great deal on the design and arrangement of the body 
With substantial side sills 
and body bolsters, compressive strains can be transmitted by 
the latter and thus 


bolsters, side sills and bocy framing. 


part of the compressive load can be taken 
care of by the side sills. However, there is a limit to the load 
the side sills can take care of which is based on the ratio of 
length to the least radius of gyration, the length being consid- 
ered as the maximum distance between adjacent floor beams. 
In the case of cars with wood body side framing it would ap- 
pear desirable to provide sufficient area at the smallest section 
of the center sills to take care of end strains, allowing the side 
sill to carry only its proportion of the vertical loads due to 
lading, weight of superstructure and an allowance for vi- 
bration. 

In the case of box cars with steel side frames there is no 
question about the ability of the frame structure to carry con- 
siderably greater loads, both vertically and due to end shock, 
on account of the diagonal braces assisting in transmitting the 
strain throughout the side. 
not consider it necessary to use continuous cover plates on the 


For this reason some designers do 


center sills, but use rolled steel sections for these sills, having 
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TABLE 1.—DATA AT CENTER FOR CARS WITH WOOD SIDE FRAMES. 
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DeceMBer, 1913. 


a much smaller net area than what is considered good practice 
by others. 

In order to properly analyze the stresses in underframes a 
Cars do not 
fail as a rule because of the weight of lading, but principally 
because of strains transmitted through the coupler. The mag- 
nitude of the end shocks that underframes have to withstand 
was investigated in tests conducted prior to 1902, on the Lake 


standard method of comparison should be made. 


Shore & Michigan Southern with a dynamometer car having 
a capacity of 300,000 Ibs. It that the 
buffing strains, with an engine having a tractive effort of 36,000 
Ibs., were from 50,000 to 70,000 Ibs., and 80,000 to 150,000 Ibs. 


respectively, depending upon the skill of the engineer in manipu- 


was found tensile and 


lating the engine, the train remaining intact. In coupling an 
engine to its train, buffing strains from 65,000 to 142,000 Ibs. 


were obtained. Thirty cars moving at about 6% miles an hour, 
and coupling to ten loaded cars with brakes set, gave a shock 
of 376,492 lbs. It from the that 


provisions should be made in designing a steel underframe box 


would appear above results 
car to take care of an impact blow of 350,000 Ibs. transmitted 
throughout all sills. 

It would therefore seem advisable to assume an end strain of 
200,000 Ibs. on the center sills of box cars with steel side frames 
and 300.000 lbs. for 


reasons previously mentioned. 


box cars with wood side frames for the 
lf the center line of the coupler 
was directly on a line with the neutral axis of the section to be 
analyzed, the stress per square inch on the center sills due to 
end shocks would be equal to the buffing force B divided by the 
Referring to the tables, the area of the 
near the 


center 


area A of the section. 
beth at the 
eccentricity ¢, or the 


sills is given center line of the car and 


bolster. The 
line of the draw gear to the neutral axis is also given for these 


distance from the 


sections. The stress at the bolster due to eccentricity equals 


Be 

— when the center line of the draw gear is below the neutral 
St 

Be ; 
axis, and —— when the center line is above the neutral axis 
Si 
B Be 
The combined stress at the bolster equals or 
St 
B Be ; 
——, depending upon the location of the center line ot 
A S 
the draw gear. At the center line of the car, compression stress 
M 
due to the lading equals —. Stress due to eccentricity equals 
aS 
—. Stress due to end shock equals —. When the center line 
Se d 
of the draw gear at the center of the car is below the neutral 
axis, the combined stress equals — and if the center 
MY AS 


M B Be 
line is above, the combined stress equals — + — 4+ - 
Si A S. 
ratio of stress to the end strain is obtained by the formula 
1 ¢ 
— -+ . in which S represents the section modulus, St to be 
A S 
used if the 
above, the neutral 
the Master Car recommends 
above ratio on new exceed 0.06. 
recommend a minimum center sill area of 24 sq. in. 


The 


and S. if 
Committee of 
that the 
They also 


draw below 
Car 


Association 


line of the 
axis. The 
Builders’ 
should not 


center gear is 


Construction 
cars 


Tables 1 and 2 give the maximum stress on center sills due 
to vertical loading, which was obtained by assuming a uniform 


load distributed throughout the sill. Calculations are based on 


the weight of car body, A, the lading, B, and the oscillation C. 


The car body weight 4, carried on center sills was taken at 
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20,000 Ibs., except for the Philadelphia & Reading box car, in 
which the weight used was 24,000 Ibs. (assumed as two-thirds 
of the total weight of the car body and the underframe). The 
lading B for 60,000 Ibs. capacity cars was assumed as 66,000 Ibs., 
for 80,000 Ibs. capacity cars was assumed as 88,000 Ibs., and for 
100,000 Ibs. capacity cars was assumed as 110,000 Ibs. The 
oscillation C was taken at 20 per cent. of the sum of the lading 
and the weight of the car body. 

The calculations for center sill load for box cars with wood 











follows: 


side frames were made as Load per square inch of 
floor space 
A+B4C 

Total uniform load on center sills, 

i wl | 1. y) 
where (see Fig. 2), 
/= length over centers of end posts, in inches, 
m = distance over centers of side posts, in inches, 


«= spacing of center sills, 


y= distance from back of center sill to center of side 
post, in inches. 


The calculations for center sill load for box cars with steel 


le Bolster Centers 


ae as ane ae ea ae ae a om Om ae oe ee eam am aman an newer ananal > 














side frames were made as follows: (See Fig. 3.) 


square inch of floor space 


Total uniform load on center sills 
W = wl (x + y) 
Bending moment of center sills 
ul atin anes 
4 
AJ = maximum bending moment at center of car 
c= distance from center line of bolster to center of end 
post, in inches 


M 
— = compression per square inch 
Se 
M 
—-= tension per square inch 
St 
Bending moment at any point -r 
W Px? 
Ms = (a ec} <a = 
2 2 
where 
x = distance in inches from center of end post to any 
section between bolster and center of car 
P = load per lineal inch of sill. 








In making the calculations for the Pennsylvania Railroad box 
car, it was assumed that the cross bearers transmitted to the 
center sills a certain proportion of the weight of the car body, 
thus producing an additional bending moment in the center 
sills, 


TABLE 5.—DATA FOR AREAS AND STRESSES IN CENTER SILLS. 
AREA OF CENTER SILLs. 

At Center. At Bolster. 
a eal i, oo coe eee 
Min. Max. Aver. Min. Max. Aver. 
36 ft. cars, wood frame... 26.84 45.01 Ba.07 23.09 36.18 26.64 
36 ft. cars, steel frame... 18.73 26.05 22.19 19.80 26.05 22.72 
40 ft. cars, wood frame... 32.09 33.125 32.60 19.08 27.30 23.19 
40 ft. cars, steel frame... 26.89 35.91 30.52 22.34 30.68 29605 

MaximMuM COMBINED STRESS. 

At Center. At Bolster. 
ema sy ts a ee ee 
: Min. Max. \ve Min. Max. Aver. 
36 ft. cars, wood frame... 12505 23514 18274 10202 21124 16020 
36 ft. cars, steel frame... 10539 0714 15182 18297 23069 20409 
40 ft. cars, wood frame... 15607 23583 19595 29975 35620 32798 
40 ft. cars, steel frame... 16909 19831 18393 8767 17713 13093 
From Tables 1 to 4 are obtained the data in Table 5. For 


the 36 ft. cars with wood body framing, it would appear that 
the averages shown for the area and stress both at the bolster 
and the center of the car approach figures which are safe for 
general practice. For the 36 ft. cars with steel body framing, 
the average stress per square inch behind the bolster is too high 
for sate practice and should be reduced by increasing the area. 
The low combined stress at the center of the car is due to the 
below the 
neutral axis, which reduces the compression due to direct end 


center line of the coupler being located about 5 in, 
shock. At the center of the car the stress due to lading alone 
For the 40 ft. cars with 
wood body framing, the average stress per square inch is en- 
tirely 


is also too high for safe operation. 


too high and should be reduced by increasing the area 
of the section and cutting down the eccentric load due to end 
shock; this also applies to the section at the center of the car. 
in the 40 ft. cars with steel body framing, the maximum com- 
trifle 
In all of these cases it is well to note that the relation of the 


bined stress at the center of the car is high. 
center line of the coupler to the neutral axis has 
bearing on the strength of the siils. At the 
with fish-belly type sills the center line of the coupler is usually 


an important 
center of a car 
above the neutral axis, which adds to the total combined com- 
pression; whereas, with structural steel sills, the coupler center 
line being below the neutral axis, will counteract somewhat the 
This leads me to believe that noth- 
ing is gained by making the depth of tish-belly sills at the center 


compression due to impact. 


any greater than is required to take care of the vertical loads. 
It will also appear that a tish-belly type sill is necessary for all 
types of cars mentioned of 80,000 and 100,000 Ibs. capacity, ex- 
cept 36 ft. steel side frame cars, which will render good service 
when using a center sill construction of plates and channels. 
For body bolsters, it is general practice to use two pressed steel 
channels spaced at various distances apart with cover plates top 
and bottom. The best designs have a spacing of 6 in. to 8 in, 
between webs. For crossbearers, a variety of designs exist, the 
later types consisting of heavy I-beams passing directly through 
the center sill web plate and extending the width of the car 
between side sills. This plan is also followed out on the inter- 
mediate floor beams and makes a neat and substantial arrange- 
ment. The general practice is to use a pressed steel channel 
with top and bottom cover plate. 
For draft sills, the practice is, where structural steel chan- 
nels are used for center sills, to extend them to the end sill 
to serve as draft sills. It has been customary when fish-belly 
type center sills are used, to provide pressed steel Z-shape draft 
sills and splice them to the center sill web plates projecting 
through the bolster. 
ers today to do away with the splice by extending the web plates 


There is a tendency on the part of design- 


of center sills and providing outside angles to form the draft sill 


using a continuous cover plate. Where pressed steel center sills 
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and cover plates are used, the practice has been followed of ex- 
tending this construction to the end sill, bringing the cover plate 
too near the end of the sill. This construction requires the use of 
web plates about 5/16 in. thick, so as to provide sufficient bear- 
ing area for draft lug rivets. I believe that when draft sills have 
sufficient net area behind the bolster stop, that considerations of 
economical would warrant dispensing with the 
splice, as in view of the additional cost of a splice on 1,000 
cars, the expense of its application is not warranted when con- 
sidering the number of sill failures likely to occur due to its 
omission, 


construction 


As to draft gears, data regarding the type used have not been 
tabulated. It is sufficient to say that of the cars enumerated, 
six were equipped with spring draft gears and nine with fric- 
tion gears. The impact blow resulting from cars coming to- 
gether is practically absorbed by the draft gear. 


more this 


Friction gears 


are efficient in respect, absorbing a much greater 


percentage of total energy than spring gears. Owing to the 
large variety of gears in service, necessitating numerous de- 
signs of draft lugs, key attachments, etc., it would appear that, 
if a standard arrangement of draft gear and all appliances con- 
nected therewith were adopted by all railroads, it would result 
in great economy of maintenance. This should include striking 
plates and carry irons which on a large number of cars are not 
of sufficient strength, due to the arrangement of the end sills. 
It is surprising that more has not been done in the way of 
standard construction of box cars. The large expenses which 
railroads are now compelled to face, due to repairs of freight 
cars could be partially reduced if standard designs were in use 
throughout the country. Repairs would be facilitated, due to 
the use of standard materials throughout for various types of 
cars, fewer cars would be held up at car repair shops awaiting 
material from foreign roads, and interchange of cars would not 
be a hardship to any railroad, as all cars would be of equal 
strength. 


Also drawing room expenses would be luced both 


for the railroad and car builder, and repair parts coi be pro- 
duced by cheaper methods than those followed at pre t, due 
to the elimination of a variety of designs and shapes, prii.cipally 
castings and pressed steel parts. 


Tue Cost or ELectriricaAtion.—The cost of everything electric 
The the 
double that of the steam locomotive, which they are supposed 


is enormous. cost of electric locomotive is at least 
to replace, and before electric locomotives can be operated it is 
necessary to incur a large additional outlay for power houses, 
transmission systems, track preparation and all of the other 
apparatus and material which is necessary to complete an electric 
system. One estimate which has been brought to my attention 
provides an investment of about $200,000 for each 
motive displaced, or ! 


latter. As 


steam loco- 
ten times the cost of each of the 
70,000 locomotives in the United 
States, representing an investment of about one billios four 
hundred million dollars, | am sure you will agree with me that 
some exceptionally favorable return must be apparent before they 


about 


there are about 


will all be discarded; especially so when their replacement in- 
volves an expenditure of many times their present value. It is 
true that the demand is rarely made that an entire cross country 
line be operated by electric power, but that such operations be 
Such an installation, however, 
except under particularly favorable conditions, involves not only 


confined to the larger cities. 


a proportionately heavier investment for the electric plant, but 
requires the establishment of two locomotive terminals, one 
each side of the city, and an additional stop at each of the 
termini for an exchange of the steam for an electric locomotive 
or vice versa. Even if the railways could stand the burden of 
the cost, it is doubtful if the traveling public would tolerate fre- 
quent delays of this kind.—D. F. Crawford before the Interna- 
tional Society for the Prevention of Smoke. 

















MISCELLANEOUS SHOP KINKS 


BY JOHN TODD, 
Machine Shop Foreman, Erie Railroad, Galion, Ohio. 


DRIVING WHEEL STAND. 


The horse or stand shown in Fig. 1 is used for holding 


mounted driving wheels while the tires are being put on or 
removed. It is made of heavy material to withstand rough 


usage and the weight of heavy drivers. The legs are 3% in. x 








1 in., the top bar 6 in. x 1% in., and the braces 3% in. x \% in. 
— se az * 
= | so | ‘s' a 
7 ee & 
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Fig. 1—Stand for Holding Mounted Driving Wheels. 
The top bar is slotted to receive the axle supports, which are 
rounded to the shape of the axle and keep it from rolling off 
They are held by pins which pass through one of the four 
holes, and in this way provide for the different diameters of 
drivers 

TESTING- MACHINE FOR BOYER SPEED RECORDERS. 

An outline of a machine that is used to calibrate and test Boyer 
speed recorders is shown in Fig. 2. It was originated by the 
tool room foreman at Galion, being constructed with a friction 
disc to give the varying speeds. The dise -! is held in a wrought 
A 5-in. friction 
, Which is made up of a leather disc between two plates, 


e 5) aia 


iron frame and is driven by an 8&-in. pulley B. 
wheel ( 
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Fig. 2—Speed Recorder Testing Machine. 


is rigidly fastened to the shaft that rotates in the arms of the 
frame. This shaft is free to slide in its bearings, the lower end 
of the shaft, as shown in the illustration, being held in the screw 
bearing D by two collars. This bearing is threaded in the frame 
and by screwing it in or out the friction wheel is moved over 
the disc, thus regulating the speed of pulley E, which drives the 
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PRACTICE 





speed recorder. 


When the correct speed has been attained this 
bearing is clamped, as indicated by the split end on the frame, to 
prevent the shaft from working in or out. The pulley E& is free 
to slide on the shaft and is driven by a set screw through its 
It is 
held in position by two collars, one formed by the machine itself 
and the other by an arm fastened to the base. 


hub, which has a sliding fit in the keyway in the shaft. 


The friction pul- 
ley is held in the screw bearing /’, which regulates the bearing 
pressure between the disc and the friction pulley C. 
ing is kept from rotating by 


This bear- 
a pin which extends through it and 
The machine is driven in this specific case from an 
emery wheel by a 1%4-in. belt, 


the frame. 


with which a speed of from one 
to 100 m. p. h. may be obtained. The machine runs smoothly 
and gives very good results, showing no vibration of the pen on 
the recording chart. 
DEVICE FOR PRESSING IN HOSE CONNECTIONS. 
The device shown in Fig. 3 is used for applying the coupling 
connections to blower hose, washout hose, pneumatic tool hose, 


etc. It is made up of two 5-in. blocks drilled out a little smaller 











Counter_Bore for 
Hose Fitting 











Fig. 3--Apparatus for Pressing in Hose Connections. 


than the hose so as to firmly grip it. 
t 


One end is counterbored 
» allow for the expansion of the hose when the connection is 


forced in by the 7%-in. screw operating in the angle support. 


This device is used on hose from ™% in. to 2%4 in. in diameter 
with good results. The two blocks are clamped together by a 
3g-in stud located at each corner, and there is very little chance 


of the hose slipping. 


JIG FOR SPLITTING ARCH TUBE 


PROSSERS. 


The jig shown in Fig. 4 is used for splitting arch tube pross- 























ers. It consists of the mandrel A and the two blocks B and C, 
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Fig. 4—Jig for Splitting Arch Tube Prossers. 





which are split as shown and act as guides to the saw used for 
cutting the prosser. The mandrel is made with a tapered sec- 


‘ 


i 








tion to correspond to the taper in the prosser, and the latter 
is forced on lightly to insure an even bearing. The guide 
block B is placed on the large end, and C on the small end of 
the mandrel. Both are held by a set screw key which slides in 
the keyways shown so that the slots will be in line with each 
other. After the prosser has been placed on the mandrel, these 
split guides are forced against the end of it by their correspond- 
ing nuts, gripping the prosser firmly between them. The work 
is done on a milling machine with a 3/32 in. saw, and the same 
jig can be used to make 2-in. prossers as well. 


j 


FILTER FOR SHOP DRINKING WATER 


BY PAUL R. DUFFEY 


A very simple and efficient filter, having a capacity of about 
30 gals. per hour under ordinary conditions, is shown in the 
illustration. It consists of a cast iron body and head, a wrought 
iron yoke for holding the head in place, a screw for the yoke, 
a rubber gasket, a rod for holding the filter stone and a suitable 
composition stone. 

A very good filter stone may be purchased, or one which gives 
satisfactory results may be made of a good grade of fire clay. 
In making a stone, a set of molds of the size required are set 
on a smooth ramming board. A sufficient amount of fire clay 
and water is then mixed until the mass has the consistency of 
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Filter and Filter Stone for Shop Drinking Water. 


dough, when the molds are filled and the material is rammed 
until no open spaces are left. The stone should then be placed 
in a warm place for several days till it hardens sufficiently to 
permit the removal of the forms, when it is placed in a suit- 
able kiln and baked until the desired degree of 
reached. 


hardness is 


When the filter is in use, water enters at the bottom inlet 
pipe and passes upward between the inside wall of the filter body 
and the outside of the stone. The water before passing out at 
the top must work its way through the stone, thus leaving the 
sediment on the 
cleaned frequently. 


outside face of the latter, which should be 
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PREPARING HARD GREASE FOR 
JOURNAL BOX CELLARS 


BY H. E. BLACKBURN, 
Apprentice Instructor, Erie Railroad, Dunmore, Pa. 

In preparing the grease cakes for driving and truck box 
cellars with the device illustrated, a wooden former of the cor- 
rect radius is placed in the cast iron box and supports the per- 
forated plate. The grease is then placed above the perforated 











Device for Filling Hard Grease Cellars. 


plate and rammed down by the square plate on the piston rod 
of the driver brake cylinder. When the cake is formed to the 
required size it is ejected from the box by means of a ram on the 
piston rod of the 6 in. brake cylinder shown at the bottom of 
the apparatus. 


ConcrETE REeEFLECTORS.—Concrete reflectors are to be used in 
the lock chambers of the Pedro Miguel Lock of the Panama 
Canal in preference to the enamelled steel reflectors, the choice 
being determined by the lower price of the former, by the more 
suitable light distribution effected, and by the restricted head 
room which prevents the use of projecting fittings—The En- 
gineer. 

OctopeR ANTHRACITE SHIPMENTS.—The total shipments of 
anthracite coal from Pennsylvania in October were 6,665,321 tons, 
as against 6,338,194 tons in October, 1912, a decrease of 327,127 
tons. The amount of coal on hand at tidewater shipping ports 
increased 25,418 tons, from 577,805 tons on September 30, to 603,- 
223 tons on October 31. The total shipments of anthracite coal 
in the first ten months of 1913 were 57,620,079 tons. 














GRINDING WHEELS AND [HEIR USE 


First Prize Article in the Competition 
Instructions for Selection, Care 


ing. 


on Grind- 


and Use. 


BY WALTER R. HEDEMAN 


in a large railroad shop it is most advisable to make a careful 
study of the material, size and shape of grinding wheels and 
to ascertain the best combination for each class of work. The 
results can be put in the form of a set of instructions and refer- 
ence tables for the guidance of all concerned. 

In one of the largest railroad locomotive and car repair shops 
of the country, a study of this kind was made with the results 
shown in the accompanying table. This table permits the proper 
wheel for any class of work to be readily obtained and, in con- 
nection with the instruction pamphlet, has resulted in a sur- 
prising improvement in the quality of work performed on these 
machines and a very great saving in time. 

It will be seen in the table that grinding wheels are used in 
practically all the different shops. They have been installed in 
both the iron and brass foundries where they are used to grind 
castings on which no finish has been allowed; also in the black- 
smith shop, where they are used to grind the flash off of ma- 
chine-made forgings. In the pattern shop considerable work 
which was previously done by filing is now done on an emery 
wheel, and of course in the machine shop, piston rods, valve 
stems, and guides, as well as a large amount of work which was 
formerly done by hand filing are now finished on grinders. 

The instructions prepared cover the purchase and care of all 
abrasive grinding wheels, and are as follows: 

Size and Grade; Size, shape and grade of wheel is to be de- 
termined by the machine on which it is to be used and the work 
to be done. 

The grade is to be selected in accordance with the following 
table and the scale shown on page 665: 


Wet or dry 


Class of work. Grade letter. grinding. 


SE GRRUUNN CHUUNIN erireddscacedvaceeededeas . G+toH Dry 
SG SEINE COED cc wa covesacdcescenteacwen H to I Dry 
MCE cea eekaeeenduvesbackwevecrecaeees G+ to I+ Dry 
SE ere peeeeeddeewntadcaxawadwaenlens F to H Dry 
SE PIE orn ti ckawdeWese ee duceheunseeiewnns G+ to H+ Dry 
ME ON cd sande agus osacsce wn cdpneeusee an H+ to H Dry 
TE GE bn doe is «Gh kW Aw oe Veen en eena a G+ to H Dry 
OCR SORT CORREO o o5.cd. 8s d00d Se aceuwenrecis I to J Wet or dry 


Test of Wheels Before Mounting: All grinding wheels are to 
be tested before mounting by tapping lightly with a hammer; if 
the wheel does not ring with a clear tone, it should not be used. 
Preferred Sizes: Wherever possible, the diameter and thick- 
ness of wheel should be in accordance with the following table 
(sizes marked with a star to be given special preference) : 


New wheel. Take off 
— ~ — Diam. of Surface wheel at Diam. 
Diam. Thickness. shaft. Max. speed. diam. of. flanges. 
In. In. In. R. P. M. Ft. per min. In. In. 
8 1% % 2,865 6,000 5 4 
12* 2 1,910 6,000 8 6 
18* 3 1% 1,273 6,000 12 9 
24% 4 2 955 6,000 16 12 
30 4 2% 764 6,000 18 15 
36" 4 3 637 6,000 24 18 
Srecd: The maximum surface speed of grinding wheels must 


in no case exceed 6,000 ft. per minute. 
The maximum surface speed should be not less than 3,600 ft. 
per minute. 
Arbor Holes: The arbor holes in all grinding 
be at least .005 in. larger than standard size of the 


wheels should 
spindle; in no 
case should a grinding wheel be forced on the spindle 

Flanges: The standard flanges for grinding wheels are given 
in one of the illustrations. The diameter of flanges is to be not 
less than one-half the diameter of the wheel. 
recessed and have a true bearing on the wheel at the outer edge 
of flanges only. Inside flanges are to be keyed on the shaft. 


Flanges are to be 


Grinding wheels must never be run without the proper size of 
flanges. 

Compressible Washers: Compressible washers of pulp, rub- 
ber, or leather, slightly larger than the flanges, must be placed 
between the grinding wheel and both flanges, to distribute the 
pressure evenly when the flanges are tightened up. 

Tightening Flanges: Flanges are to be tightened only enough 
to hold the wheels firmly. Never apply any unnecessary force. 
A man with a 2-ft. wrench can exert a pressure of 1% tons on a 
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Identifying Letters as Given In the Second Column 
of the Table on the Next Page. 


Shapes and 


wheel having a 1%-in. spindle. 
grinding wheel. 

Speed Table: The number of revolutions per minute of the 
spindle, for the different diameters of grinding wheels, is to be in 
accordance with the following table: 


This is sufficient to break any 


Minimum R. P. M. 


Standard R. P. M. 
tor a surtace 


tor a surface 


Maximum R. P. M. 


Diameter for a surface 


of wheel. speed of speed of speed of * 
Inches. 4,000 ft 5,000 ft. 6,000 ft. 
RCE EE TERT ETT 15,279 19,099 22,918 
Sidkedixaecwans 7,639 9,549 11,459 
Seussateaeuwns 5,093 6,366 7,639 
Oi iddneceaecs 3,820 4,775 5,730 
Didier eueuned 3,056 3,820 4,584 
Gaticdcwncanaws 2,546 3,183 3,820 
Pui tkuaskecuns 2,183 2,728 3,274 
Mouseceuveceens 1,910 2,387 2,865 
Ce re 1,528 1,910 2,272 
Y POCRTETTT OTT 1,273 1,592 1,910 
Ges veaceeewces 1,091 1,364 1,637 
Pt tedcuanereawe 955 1,194 1,432 
Percvdecnewxaxs 849 1,061 1,273 
eee daciecue ceed 764 955 1,146 
. / Se pee 694 868 1,042 
Perekeectaanaes 637 796 955 
Meotincacwawana 586 733 879 
Mea cientecesans 546 683 819 
Pe accateaenans 509 637 764 
Si ceasunces 477 596 716 
bE re 449 561 674 
Pee ee Tee 424 531 637 
Srisscancneen 402 503 603 
Giedcscécweeis 382 478 57 
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Speed Regulation: 


Countershaft and spindle pulleys are to be 
arranged to give 6,000 ft. surface speed for the largest grinding 
wheel used on any particular machine. 
When a grinding wheel which has been 
diameter that its surface speed falls below 
the speed of spindle should be increased to give the small diam- 


worn down to such 
3,600 ft. per minute, 
eter of wheel a surface speed of 6,000 ft. In place of changing the 
speed of the spindle to suit the diameter of grinding wheels as 
they wear down, it is preferable, where shop conditions permit, 
to remove the partly worn wheel to another machine whose 
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spindle is such that the surface speed of 6,000 ft. may be main- 
tained. 

Operators should not be permitted to use grinding wheels 
until the foreman in charge has ascertained, by use of speed 
indicator, that the speed is correct. 

Safety Stops: To prevent the use of large diameter grinding 
wheels on machines where the spindle speed is adjusted for small 
diameter wheels, a safety stop should be placed in some fixed 
point of the machine, as shown in the illustration. 


Notices on Machines: Each machine is to have a notice hung 























SIZE, SHAPE, USE, ETC., OF GRINDING WHEELS. 
Shape. Number 
(See Outside of wheels 
Wheel dia- diam. Face. Bore. in 
No. grams) In. In, In. service. Material. Machine. Work used on, Shop. 
1 B 8 WA WA 1 Carbondite. Higley saw grinder. Cold saws. Machine. 
2 A 10 % 1 2 Carbondite. Single floor grinder. Twist drills. Machine. 
3 A 12 4 a 1 Carbondite. B. & S. Universal grinder. Cutters. Machine. 
4 D 8 234 3% 3 Emery. Sellers twist drill grinder. Drills. Machine, boiler and erecting shops. 
5 Cc 24 2% 4 1 Emery. Sellers No. 1 tool grinder. Large tools. Machine. 
6 E 8 23%4 31% 3 Emery Sellers twist drill grinder. Drills. Machine, boiler and erecting shops. 
7 A 3 1/16 17/32 3 Emery Sellers twist drill grinder. Drills. Machine, boiler and erecting shops. 
g R 24 37% 5 1 Carbondite Norton gap grinder. Piston rods, Machine. 
9 T 20 3 ( 8 Emery Springfield wet tool grinder. Large tools. Machine, boiler, axle shops and 
. brass foundry. 
10 A 6 4 24 6 Emery Springfield wet tool grinder. Large tools. Machine, erecting shops and car 
repairing department 
11 \ 12 2 16 Emery Double floor grinder. Tools, small castings Machine, erecting, boiler, pattern 
and general use. shops, brass foundry and _ pass. 
car dept. polishing recon 
12 A 12 34 1 1 Carbondite. Double floor grinder. Small tools. Machine. 
13 A 12 4 5 1 ( te Morse Universal grinder. Tools, pins, ete. Machine. 
14 A 6 5 1 ( ¢ Morse motor attachment. Tools, pins, ete. Machine. 
15 A 12 3/32 1 1 Elastic Slack cut-off saw. Fool steel. Machine. 
16 A 8 A 1% 1 Carbondite Walker tool grinder. Surfacing tools. Machine. 
17 K 12 g l 1 Carbondite Double floor grinder. Beading tools. Machine. 
18 IL. 4 13% 1% 1 Carl ite. Walker tool grinder. Tools. Machine. 
19 ' 4 16 1! 1 Carl te Walker tool grinders Tools. Machine. 
20 M I S gtield rinder. Guides. Machine. 
9 x ( | S] gtie inder Guides. Machine. 
22 A 4 i S g 1 Rods. Machine. 
23 A ( s g ne grinder. Rods. Machine. 
24 \ 7 Swing e grinder. Rods. Machine. 
25 A } S g i Rods Machine. 
26 A I S g Rods, links, brass Machine. 
27 A ( I] Machine. 
28 A ( iH il Machine. 
29 A ( 1] t Links Machine. 
30 A < Links Machine. 
31 A 1 ( | sg Links. Machine. 
32 A | ( | sg Links Machine. 
33 P I \ t s Drills Machine at ecting shops. 
34 \ 1 ( é \ t Drills Machine. 
35 A f 2 Ik ) t g I Ss, drills and gen- Smith-shop. 
eral use 
36 A 6 j 1 Em Large tools Smith-shop. 
37 A 8 1 ¢ Bolt t Rolt shop. 
38 A g 1 Cart Bolt t Bolt shop. 
39 A 4 4 1 Carl Castings Iron foundry. 
40 S 8 2 2 ( Chisels Pattern shop. 
41 \ 3 { 1 C3 Gouges Pattern shop. 
2 A 3 5/1¢ 1 ( é Gouges Pattern shop. 
43 A 3 l ( t Gouges. Pattern shop. 
44 A 3 7/16 1 ( (,ouges Pattern shop. 
45 A 3 1 ( é Gouges Pattern shop. 
46 Cone 3 5 1 ( Gouges. Pattern shop. 
47 A % 1 f 1 Eme Plat knives. Planing mill. 
48 B 10 15/1¢ 1 Carl ( Wood saws. Planing mill. 
49 B 10 5 1 Ca Wood saws Planing mill. 
50 A 10 5 1 Cat e. ¢ Wood Planing mill. 
51 H 18 2 8 1 Emer Bridgeport No. 6 bh. tool grinder. Wood tools. Planing mill. 
A 18 2% ] 1 Em Bridgeport No. 6 ib. tool grinder. Wood tools. Planing mill. 
A 12 1% | 1 E Bridgeport No. 6 comb. tool grinder. Wood tools. Planing mill. 
A 12 1! 1 Er Bridgeport No. 6 comb. tool grinder. Wood tools. Planing mill. 
A 12 1 1 Eme Bridgeport No. 6 comb. tool grinder. Wood tools. Planing mill. 
A 12 3 1 Eme1 Bridgeport No. 6 comb. tool grinder. Wood tools. Planing mill. 
A 12 , 1 1 Emer Ir No. 6 comb. tool grinder. Wood tools. Planing mill. 
A 12 1 1 Emery Bridgeport No. 6 comb. tool grinder. Wood tools. Planing mill. 
A 8 ] 1 Emery. Double floor grinder. General use. Test department. 
A g A 1 Emery. Double floor grinder. General use. Test department. 
A s 1 Carhondite Double floor grinder. General use. Test department. 



































Decemeer, 1913. 


directly in front in plain view of operator as shown in the illus- 

tration. 
Dressing Wheel: Keep the wheel running true by 

This should be done at least once each week. 


frequent 


Work- 


dressing. 


GRADE SCALE 


VERY HARD — D 
HARD 
MEDIUM HARD———5—1_ '* 
L 
MEDIUM—M 
MEDIUM SOFT—°—p , 
SOF T. S_o+ ‘ 
VERY SOF T——___ “0 Sanit 
VERY VERY SOFT. z 


Scale for Grade of Wheels. 
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men are to notify the foreman when a wheel needs dressing. 
Care of Journals: 
vibration. If 


Journals should be 
not carefully 
journals and burst the wheels. 


carefully adjusted to 
watched, lost will 
Journals should be kept 
well lubricated to prevent running hot, as the expansion of the 
spindle may burst the wheel. 


Protection Hoods: 


prevent motion 


ruin the 


All grinding wheels over 8 in. diameter 


fing the « use of | = 


face 
oversize wheels Jace 


Lock Nuf 


S5atety Stop 


Preven 


# 
-p Clearance be tween 

< s 

f wheel and stud 


%, Stud, inal 


to svit 


Safety Stops to Prevent the Use of Wheels That Are Too Large. 


must be protected by suitable hoods made of either cast iron or 
steel plates to cover sides and edges of wheel, except at working 
points, as is shown in one of the illustrations. 

Protection Shields: Glass protection shields should used 
wherever possible. A leather spark brush can sometimes he used 


instead. 


Use of Wheels Without Hoods: 


When it is necess: ry to use 





SAFETY FIRST 
MACHINE N®@ 
SPINDLE REV.PER MINUTE —~—~—-—-— — 





| DIAMETER OF NEW WHEEL — ~~ -~- INCHES 
| | TAKE OFF WHEEL AT —~—~~~~ INCHES 
| NOTIFY FOREMAN WHEN WHEEL 
| NEEDS DRESSING. 
| | | 
| 
= — ee — 
This | notice to be placed ¢ on n all grinching 7 mac! hines. Letters white 
Mir 


yo" +s 


on red back ground. Painted on tin, at least 7x/2" Letters a 
least 3 in height with 3 “spacing between lines. 


Notice to Be Hung on Machines. 


grinding wheels over 8 in. in diameter without protection hoods, 
the maximum amount of wheel that should project beyond the 
of flange is 2 in. of several 


edge This will necessitate the use 


sizes of flanges as the wheels wear down. 
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Use of Wheels: Always use the 
grinding any kind of work. 
Resis: 


face of grinding wheels, for 


All rests must be kept adjusted as close as possible 


to the wheel, and should not be more than 4% in. away from it. 


Use of Goggles: When it is not practicable to use protection 
shields, all grinding wheel operators should be required to wear 
goggles. 
Wet Grinding: 
never be left over night partly immersed in water. 
Speed and Diameter of Pulleys: 
of grinding spindle being 


Grinding Wheels used in wet grinding must 


Rules for Calculating Speed 


given to find the proper speed for the 
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Bore Flange to Suit Shaté to Which Applied 
Recommended Inside Flange. 
countershaft: Multiply the number of revolutions a minute of 
the grinding spindle by the diameter of its pulley, and divide this 
product by the diameter of the driving pulley on the counter- 
shaft. 

Speed of countershaft being given to tind the diameter of pulley 
for the line shaft: Multiply the number of revolutions a minute 
of the countershaft by the diameter of the tight and loose pulleys, 

\ 
ther 

\ 

Protection Shields for Grinding Wheels. 
and divide the products by the num re revolutions a minute 
of the line shait. 

The speed of countershaft being given to find the diameter o 

[he speed of count id the diameter of 


puliey to drive the grinding spindle: Multiply the 


spindle by the diameter of 


number of 
revolutions a minute of the grinding 
its pulley, and divide the product by the number of revolutions a 
minute of the countershaft. 


The 


its speed always 


General principle used to determine speeds in diameters: 


diameter of driven pulley multiphed by 


equals the diameter of the driving 


any 
pulley multiplied by its speed. 
To find the surface speed in feet per minute of any grinding 





wheel: Divide the number of revolutions of the wheel by 12, 
and multiply the result by 3.1416 times the diameter of the grind- 
ing wheel. 

Accident Prevention: It is the desire of the management to 
reduce the number of accidents to a minimum, and it will be the 
duty of master mechanics and foremen to personally see that 
these instructions are strictly carried out in connection with all 
grinding wheels under their supervision. 

Report of Accidents: In addition to any instructions covering 
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® Bore Flange to vit Shatt to Which Applied. 


Recommended Outside Flange. 


regular accident reports now in force, a complete report of all 
accidents caused by use of grinding wheels must be made imme- 
diately to the office of the mechanical engineer, stating the na- 
ture of injury, the probable cause, the speed at which wheel was 
running, and whether all details of these instructions were car- 
ried out. 


SHOP OUTPUT* 


BY J. H. TINKER, 
Superintendent of Motive Power, Chicago & Eastern Illinois, Danville, Hl. 


Shop efficiency or output must be based on uniform 


method and a great number of things must be taken into con- 


some 


sideration before it is possible to fairly compare the output of 
different shops. Otherwise there is a possibility of considerable 
misunderstanding. Suppose a superintendent of motive power 
compared the output of his shops with the output of the shops of 
a superintendent of motive power of another road whose figures 
were not nearly as large, what would the latter do? 
naturally call on his master mechanic or 


He would 
shop superintendent 
for an explanation as to why he could not do as well as his 
neighbor. The shop officials would probably be criticized and 
placed in an embarrassing position while in reality they might 
be getting 100 per cent. efficiency from the shop and men. If a 
detailed comparison or some uniform method of showing the 
output was adopted by these two roads, the output would, no 
doubt, be on a par with the shop with which the comparison 
was made. 

When making comparisons of this kind the following items 





*Abstract of paper presented at the November meeting of the Western 
Railway Club. 
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should be considered: The general lay-out of the shops and 
machinery; the number of men employed in all of the shops 
(average per pit); the number of pits operated; the average 
number of machines per pit; the amount of finished stock ma- 
terial; the facilities and method of handling; the class of re- 
pairs; the size or tractive power of the locomotives; the organ- 
ization; and the wage system, whether piece work or day work. 

Taking the majority of the above items for a basis to work 
from, the following statement was prepared showing the num- 
ber of locomotives turned out of Oaklawn shops, at Danville, 
Illinois, for the years 1912 and 1913, taking into consideration 
only classes 1, 2 and 3 repairs: 
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gan., 1912.. 4 i 3 18 119 356 95 570 682 1.19 16 1.20 42.6 37.9 
Jan., 1913.. 1 5 10 14 32 118 297 447 607 1.35 15 -93 40.4 43.3 
Feb., 1912.. 6 9 7 22 189 304 200 693 699 1.01 15 1.46 46.6 31.8 
Feb., 1913.. 2 9 6 19 50 332 197 569 622 1.09 15 1.13 41.4 36.6 
Mas., 1912.. 4 30 4 18 108 324 109 541 550 1.02 13 1.38 42.3 30.6 
Mar., 1913.. 1 8 8 17 25 206 281 602 602 1.00 14 1.21 43.0 35.4 
April, 1912. 0 1 1 2 0 38 25 63 250 4.00 4  .50 62.5 125.0 
April, 1913. 5 6 6 17 156 200 183 542 668 1.23 13 1.30 51.4 39.3 
May, 1912... 0 1 4 § 0O 15 125 140 265 1.90 4 1.25 66.1 53.0 
May, 1913.. 6 5 4 15 181 199 105 465 585 1.26 14 1.07 41.8 39.0 
June, 1912.. 1 3 3 7 25 112 100 237 4441.87 9 .77 49.3 63.4 
June, 1913.. 7 a 7 18 251 149 300 700 620 0.88 16 1.12 38.8 34.4 
July, 1912.. 3 9 4 16 73 276 129 478 712 1.50 19 .84 37.5 44.5 
July, 1913... 6 5 11 22 183 169 457 809 750 0.92 22 1.00 34.1 34.6 
Aug., 1912.. 7 8 5 20 206 293 188 687 713 1.03 19 1.05 37.5 35.6 
Aug. 1913... 6 11 8 25 191 409 383 983 819 0.83 23 1.09 35.6 32.7 
Sept., 1912. 4 6 2 12 125 183 76 384 676 1.60 14 .86 44.0 51.3 
Sept., 1913. 4 8 13 25 113 269 495 877 825 .94 23 1.09 35.9 33.0 
Oct. 1912.. 3 7 5 15 83 226 128 437 572 1.30 13 1.15 44.0 38.3 
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Nov., 1912.. 1 6 5 12 17 183 162 362 572 1.44 12 1.00 43.5 43.5 
i OE ee ee ee ee ee ee oe, ae oe 
Dec., 1912.. 6 5 7 18 147 173 200 526 566 1.07 13 1.38 43.5 31.4 
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The following is our repair classification list: 

Class 1.—New boiler or fire-box complete, new flues and gen- 
eral repairs to the machinery. 

Class 2—Heavy repairs to the machinery, flues reset, one- 
half side sheets, new front and back flue sheet, new crown or 
door sheet, tires new or turned. 

Class 3.—Light repairs to the machinery, flues new or reset, 
tires new or turned. 

Class 4—Covers all repairs not included in Classes 1, 2 and 
3, where expenses for labor and material exceed $125. 

Class X.—Covers accident repairs and may be used in con- 
nection with Classes 1, 2, 3 and 4, or separately when the re- 
pairs made include the damaged parts only. 

Any repairs made where the expense for labor and material 
is less than $125 are considered “Running Repairs,” including 
new patches on the side of the flue sheet not considered in Class 
2 repairs, and new extension front ends not considered under 
Class 2 repairs. 

Class 4 repairs have not been taken into consideration, yet a 
number of this class of repairs were turned out where the cost 
would run from $600 to $800 on account of the engine meeting 
with an accident immediately after receiving general repairs and 
could not be classified otherwise, not receiving new boiler, fire- 
box or flues. The average number of engines turned out of 
the shop for Class 4 repairs is about eight per month. 

In analyzing the output at the Oaklawn shops it will be no- 
ticed that for the month of August, 1913, there is an increase 
over the corresponding month a year ago of 25 per cent. (43 
tractive with only 14 per cent. 
increase in men employed, 21 per cent. in pits operated and 37 
per cent. in engines per pit, with an increase of only a fraction 
of over 3% per cent. in the shop payrolls. This increase in 
output has been accomplished by the methods as later explained. 

A shop schedule or accounting system will increase shop effi- 


per cent. increase in power ) 





DeceMBeR, 1913. 


It has not been tried on our road other than to set an 
estimated date for the engine to be completed, painting this 
date on a board and hanging it on the engine, so that each 
foreman will know when the engine is expected to go out. The 
work is specialized as much as possible. The shops also get out 
all finished parts, such as driving boxes, shoes and wedges, flues, 


ciency. 


ete., for all the roundhouses on the system where there are no 


machines. All repair parts are furnished from the Danville 


shops. The back shop forces also handle the repairs to all sta- 
tionary boilers, pumps, air compressors, etc., on the system, as 
well as handing derrick cars, Lidgerwoods, steam shovels, gravel 
In addition, all tools and other 
All jacks, 


air tools, ete., for the entire system are repaired at Danville 


spreaders and center plows. 
machinery are sent to these shops for overhauling. 


and the statement shown above includes all men employed. If 
such employees as handle this special work had been deducted 
the number of men per pit would be considerably less than that 
shown. 

Efficiency means a great deal more than eliminating lost mo- 
tion. A man may become so mechanical that he is useless along 
other lines. The output of a shop depends greatly upon the sys- 
tem of handling, and most any system is good that cuts out 
lost motion or duplication of work, following the different parts 
through the various departments, ete. However, the condi- 
tions in one shop might be so different from those in another 
that a system adopted in the one would not be effective in the 
otlier. 

The following is a synopsis of the movement of an engine 
through our shops: 

1. Engines are reported for the back shop by the division 
master mechanic for the class of repairs that are needed, and 
a work report is furnished the superintendent of motive power, 
covering the general condition of the engine, and he in turn 
sets the date he is ready to accept the engine for repairs. 

2. Engine arrives at shop; if under steam, the fire is knocked 
out, the cinders dumped and the engine thoroughly blown off 
All the tools 


are removed and stencilled, and are replaced on the engine when 


by air on the pit before it is taken in the shop. 


it is repaired. 

3. The tank is disconnected from the engine and sent to the 
power house, where the coal is unloaded and used for stationary 
boiler purposes; it is then turned over to the tank shop for 
repairs. 

4. The engine is thoroughly inspected and all missing, broken 
or worn out castings are reported to the shop superintendent, 
who in turn furnishes the store department with material cards 
covering all the material that is needed to make these repairs. 
These cards designate where this material is to be delivered, i. e., 
to what machine, etc. These cards are dropped in a box pro- 
vided for this purpose, and are gathered by the store depart- 
ment twice each day and the material is sent directly to the 
machine where it is to be finished, thereby avoiding unnecessary 
handling. 

5. The engine is taken in the shop and stripped, the 
being placed outside of the shop in front of the pit. We have 
The 


foreman is advised as to the class of repairs the engine is to 


parts 


four gains of six pits each in the machine shop. gang 
receive. 

6. The gang foreman notifies the stripping gang, which is com- 
posed of two machinists and four helpers, as to the amount of 
stripping the engine is to receive. The stripping gang raises and 
blocks all engines, cleans all of the work and delivers the dif- 
ferent materials to the various shops or special benches where 
the work is to be done. 

7. After the engine has been placed on blocks the steam pipe 
gang removes the front end, dome cap and stand pipe. The 
flues are removed and sent to the flue cleaning shed to be re- 
paired; the boiler is also thoroughly inspected for cracks and 
the flue sheets are examined. 
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8. All driving boxes are delivered to a special gang, where 
they are thoroughly inspected and repaired, re-brassed, planed 
and bored, ready for fitting to the journals. All driving box 
work is handled in one end of the shop, where the machinery 
for completing the boxes is located, and the boxes are passed 
along from one machine to another until finally completed. The 
gang foreman is then notified that the boxes are ready for fit- 
ting and mounting on the wheels. 

9. The links and all the motion work are delivered to a special 
link gang, where the repairs are made so that the parts are 
completed ready for application to the engine. Special ma- 
chinery for this work is located near the link gang. 

10. All throttle rigging, steam pipes, steam-pipe joints, stand 
pipes and valves are taken to a special steam pipe gang, where 
they are thoroughly ground and repaired ready for use. 

11. The rods, pins, collars and brasses are all delivered to a 
special rod gang located near the center of the shop, where the 
machinery adapted for repairing rods is located. This gang 
is provided with three air hoists (which cover their entire space) 
for handling the rods from one bench to another. 

12. All wheels are thoroughly inspected; the pins and journals 
are calipered to determine if they will finish to a special size 
below the original (which on the axles is 3% inch below original 
size, and on the crank pins 3/16 in. below). These wheels are 
then removed to the quartering machine, where they are exam- 
ined for the quarter and the stroke; if the pins are found to 
be out they are removed. If found to be only out of round from 
wear they are turned true, while on the quartering machine, by 
a special attachment. 
fect quarter and stroke. 


We, therefore, have our wheels in per- 

The rods are all bored to fit the pins. 
After the wheels are quartered they are removed to the jour- 
nal turning machine, where all the journals are tried for “true”; 
if not true they are turned and rolled. We do this work on 
an old wheel lathe that has been converted into a journal turn- 
ing lathe by removing one face plate from the machine and 
using the other face plate for the driving pulley. Both jour- 
nals are turned at the same time, and then rolled. We feel that 
our wheels come as near being perfect in quarter and stroke 
as it is possible to make them. The handling of these wheels 
is all done with our under-traveling crane, which places the 
wheels on the different machines. 

13. After the wheels and all the material have been removed 
from the engine, the frames are placed on blocks, where they 
are thoroughly cleaned and white-washed so that eny cracks 
in them may be detected. 

14. Should the engine be in need of a new fire-box, it is taken 
to the boiler shop, the transfer being made by a transfer table. 
Another engine, in for general repairs, and which is to be out the 
same month, is then placed on the vacated pit. 

15. All jacket work and pipe work is removed and delivered 
to the tin shop for renewal or repairs, each piece being sten- 
cilled or tagged, designating the engine to which it belongs. 

16. All lagging is removed and put in bundles, properly tagged 
and taken to a shed for safe keeping, to be re-applied when 
Old or broken pieces of lagging are put in a vat and 
steamed to a pulp and used again around flexible staybolt caps 
or places where a large piece of lagging cannot be used. 


needed. 


17. All cab trimmings and injectors are removed and taken 
to the brass room, to be either repaired or replaced. 

18. All steam gages, governors, pops and air pumps are re- 
moved and placed in the air room, where they are repaired and 


tested. The pumps are given a working test before being re- 
applied. The pops are set by air pressure and tested by a gage. 


In addition the safety valves are set to the proper pressure upon 
the boiler, in accordance with the Interstate Commerce Commis- 
sion requirements. 

19. Cab, running-boards and pilot are removed and delivered 
to the cab department in the tank shop, where proper repairs are 
made and where they are painted before returning. 
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20. The engine has now been in the shop a sufficient length 
of time to have such work as the jaws filed, the spring rigging 
repaired, the shoes and wedges laid off and the boxes fitted, and 
the engine is ready to wheel. The engine is raised by an elec- 
tric crane; the wheels are rolled under it and the shoes, wedges 
and binders are replaced. In the meantime the flues are being 
put in the boiler, all the cocks in the cab, and the washout plugs 
and dome caps applied, all of these being replaced by the .time 
that the flues have been reported ready for test. A boilermaker 
then inspects the fire-box and boiler in accordance with Inter- 
state Commerce rules and pronouncing the boiler work O. K., 
the gang foreman orders the lagging, jacket and cab replaced, 
also all the trimmings, injectors, etc. The rod foreman then 
applies the main rods so that the rollers can be placed under 
the engine for setting the valves; after this is done the parallel 
rods are applied, and the painter foreman is notified that the 
engine is ready for painting. After being painted, the engine 
is removed from the back shop to the roundhouse, where the 
tank is applied, and the roundhouse foreman is notified that it 
is ready to be fired up for the break-in trip. 

21. The engine is turned over to the engine “tamer,’ who 
gives it a thorough inspection and breaking-in, reporting any 
defects or unfinished work to the shop superintendent, who has 
a special gang to look after this. The engine is then sent out 
on a break-in trip and if any defects develop the shop super- 
intendent is again notified and sends his force to make the 
repairs. After these repairs are made the engine is turned over 
to the division to which it is assigned. 

The output of a shop, of course, depends a great deal upon the 
organization. The operating conditions on the Chicago & East- 
ern Illinois (like a good many other railroads) the last six or 
seven years have been very disastrous to the shop organizations. 
It has been necessary to reduce the forces almost every year 
and in a great many cases the shops have been closed entirely 
on account of depression in business, and every time this is done 
the efficiency of the organization is lost and some of the best 
mechanics in the country have left the shops on account of the 
fluctuation in working conditions. In opening up the shops 
again it has been necessary to hire almost any one that comes 
A great number 
length of time to get a 
“stake,” which makes a condition that is hard on any kind of 
an organization. 


along representing himself to be a mechanic. 
of these men only work a_ sufficient 
It has been found necessary at times to hire 
on an average of 25 men a day at the Danville shops in order 
to keep the force of men at a given number. 

Taking it for granted that a man is a good mechanic, he will 
not develop to 100 per cent. efficiency to the company until he 
has been in the service a certain length of time, say one or two 
months, as there will be conditions with which he is not familiar 
and it takes time to educate him. 

In addition, mechanical departments have experienced in the 
past a great many delays on account of shortage of material. 
This is not a reflection on the stores department but due to the 
fact that retrenchments were necessary and they could not order 
material far enough in advance to prevent shortages when the 
shops were again opened up. 

It would be difficult to estimate the loss to any railroad com- 
pany due to such fluctuation in working conditions. If the con- 
ditions would permit of working the shops uniformly the year 
around, the railroads would effect a great saving, and at the 
same time have the power in good condition, or comparatively 
so, all the time; in this way the mechanical department could 
figure on a certain number of engines falling due for the shop 
each month, whereas, during the past several years, the greater 
proportion of heavy locomotives has been put through the shops 
during the months of August, September, October, November 
and December, which in the regular order of events, makes them 
all fall due about the same time the following year, and this is 
a condition that works hardships on the mechanical and oper- 
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ating departments. The necessity of retrenchment curtailing the 
output of a shop in the summer months, prevents the repairs to 
other locomotives in the same class, making a shortage of power 
and congestion, which would make it inadvisable to shop these 
engines when due. To relieve a situation of this kind, it is 
occasionally necessary to advance the regular date of shopping 
to prepare the heaviest power for the service in winter months, 
and this necessarily increases the maintenance cost, also necessi- 
tates engines continuing in service longer than their condition 
would warrant, probably decreasing the miles run per failure, 
and unless these conditions are fully considered it is hard to get 
a fair comparison. 


DISCUSSION. 

A. R. Kipp, mechanical superintendent, Chicago division of the 
Soo Line, stated that the size of power and the grades over 
which the engines operate were features that must be considered 
when comparing shop output. For this reason the miles run or 
the ton miles would not be a fair basis on which to compare. He 
believed that by taking an average tractive effort unit, say 20,000 
lbs. for example, and reducing other roads to that unit, that more 
comparable information could be obtained. If one road had an 
average tractive effort of 30,000 lbs., their factor would be 1.5, 
while another having an average tractive effort of 40,000 Ibs. 
would have a factor of 2, and by reducing the output from average 
tractive effort down to one, the comparison would probably be 
as near as could be made. 

The question was raised as to the method of inspecting crank 
pins and journal bearings. It was stated that in France this is 
done by washing the bearing surface carefully with kerosene, 
and placing the wheels on a track where they are run against 
each other at a speed of five or six miles an hour. In this way 
the jar will show the surface cracks by forcing the oil out of 
them showing a distinct line. It was also stated that in Europe 
considerable time had been saved in fire-box repairs by having 
extra sets of complete back ends so that when an engine was 
shopped for new fire-box sheets the whole back end could be 
substituted with the one held in stock; the old back end being 
repaired and held ready for another engine. 

Mr. Tinker, in his closing remarks rather questioned the ad- 
visability of using any definite unit in comparing shop output, as 
there were so many different things to be considered, and the 
practice of the different shops varied to such an extent. He 
stated that the crank pins on his engines are carefully tested by 
wiping them with oil, and hitting them on the end with a sledge, 
believing that they would in this way show up the surface cracks 
as well as if they were run together, as stated above. Some 
roads remove the crank pins every five years, but he did not be- 
lieve this was necessary, as the tests and the calipering would be 
sufficient test. As regards the replacing of the entire back ends, 
he stated that he had found this impossible to do, even with en- 
gines of the same class and in the same consignment, as they 
vary to such an extent that no two back ends were exactly alike. 


SoAPSTONE Propuction.—The production of soapstone in the 
United States in 1912 was greater than that of any other country, 
and also greater than that of all other countries combined, 
amounting to 25,981 tons. 


CHILI AND INTERNATIONAL RaiLways.—The Chilian minister 
of industry recently announced in the Senate that the govern- 
ment would give no facilities for the construction of inter- 
national railways as long as no commercial treaties between 
Chili and the neighboring countries existed. 


Rust Causep By Parnt.—Among the results of the experi- 
ments recently made by the German naval authorities for the 
purpose of finding some means of preventing the rusting of 
ships’ plates was the discovery that in some cases color in: 
tended as a protection actually caused rust—The Engineer. 





WALSCHAERT VALVE GEAR GAGES 


Accuracy in Machining Parts Will Make Later 
Setting Unnecessary. Instructions for Checking. 


BY C. T. ROMMEL 


It is an easy matter to lay out a Walschaert valve gear for In the system which the writer has perfected, the gages are 
each class of locomotive and locate any inherent defect in the used for locating the spacing of the ports in the valve bushing, 
design which can then be readily corrected. If after this is the width and spacing of the valve packing ring, the length of 
done, gages are made it will be possible to so construct the the valve stem and rod, the link, crosshead arm, radius bar, 
gear that practically no valve setting will be necessary after it combination lever, union link and the location of the eccentric 
is applied to the locomotive. By the use of the gages each man crank arm. These various gages are shown in the illustration 
working on any part of the gear does his share toward the with tables of dimensions as required for various classes of 
correct setting of the valve. locomotives on the Baltimore & Ohio. 

After the gear is assembled on the locomotive and it is known 
that all the parts for which gages are provided are correct, it 
only remains to find the correct length of the eccentric rod and 
of the reach rod which can be done in one revolution of the 
wheels. This system eliminates any necessity of obtaining cen- 
ters and will give an absolutely correct steam distribution. It 
is advisable to place some distinguishing mark on the loco- 
motive indicating that all parts of the valve gear have been 
made correct with the gages, as in this way any trouble there- 
after developing with the valve gear can be easily located and 
overcome. 
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In connection with these gages the following simple instruc- 
tions are all that are required to be issued to the valve setters. 








INSTRUCTIONS. 





It having been determined that the Walschaert valve gear 
is finished and assembled according to the gages, the motion 
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will be square and give an equal steam distribution at all points 
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Gages for Insuring Accuracy In Parts of Walschaert Valve Gear. 
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of cut-off. The object in issuing these instructions is to simplify 
the work in the shops and at the same time obtain a correct 
steam distribution. 

After the pistons are applied and the front cylinder heads 
tightened, the striking points are obtained and marked on the 
guides so they can be easily seen. The main rods are then 
applied and made of such a length that the clearance will be 
equally divided on each end of the cylinder. This is very im- 
portant if the desired valve movement is to be obtained. 

After the main rod has been made the proper length the 
travel marks are also located on the guides. The port marks 
are also obtained and marked plainly on the valve stem. 
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Diagram of Crosshead Travel. 


On the diagram of crosshead shown above the travel marks 
are at A A. The striking points are at B B. 

Place the reverse lever in the extreme forward motion and 
revolve the wheels by moving the engine ahead until the point 
of cut-off is located at the end of the cylinder then taking 















































Detall of Gage for Setting Return Crank. 


steam. This is obtained by stopping the movement of the wheels 
at the exact point that the tram cuts the port mark on the valve 
stem. Measure from the travel mark to the same point on the 
crosshead from which the travel mark was obtained and note 


the distance, 22 in. for example. Then revolve the wheels in 
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the same direction until the cut-off is obtained at the opposite 
end of the cylinder and assume it is found to be 26 in. This ine 
dicates that the cut-off is out 4 in., and as all the parts except 
the eccentric rod have been gaged and are known to be correct, 
the next step is to obtain the proper length of the eccentric 
rod. 

The cut-off on one end is 22 in., and on the other 26 in. To. 
make this equal it must be (22 + 26) + 2, or 24 in. Set the 
crosshead at 24 in. from either travel mark, disconnect the ec- 
centric rod, place the tram on the valve stem, and move the 
link until the tram cuts the port mark, then measure the dis- 
tance the link has been moved, which will give the necessary 
change in the length of the eccentric rod. Have these changes 
made and no further setting is necessary. Both sides of the 
engine are gone over in this manner. It is not necessary to 
go over the back motion. 

While the wheels are revolving to obtain the cut-off, the 
maximum valve travel is also obtained to check up the length 
of the reach rod. The following table shows the lead, lap and 
valve travel on the different classes of engines. 


AUTOGENOUS WELDING IN LOCOMOTIVE 
FIREBOXES 





BY N. H. AHSIOULH 


Autogenous welding has been used in the fireboxes of loco- 
motives with varied degrees of success during the past few 
years. The difficulty which has been the hardest to overcome, 
is the fracturing of plates due to the contraction of the cooling 
parts; the strain produced causes the fracture of adjacent welds 
or the weld which is cooling. This has been very discouraging 
and is the primary cause of the very slow progress being made 
in the application by this method of patches and part sheets to 
locomotive fireboxes. 

It is idle to assume that any flat sheet, stayed rigidly in all 
directions, can be heated and allowed to cool without leaving a 
strain in the iron as a result of the cooling off process; much, 
less can we cut a hole of any shape in a side sheet, fit in a flat 
patch and weld around the four sides successfully. In the few 
instances where patches of this kind have been considered a 
success it is because the welded seam was strong enough to 
withstand the strain. Sooner or later these welds, or the sheets 
adjacent to them, will show cracks due to this strain. The trend 
of modern boiler making is toward the making of all parts to 
fit in their proper places with no unnatural strains anywhere in 
the boiler. The practice of welding patches and sheets in fire- 
boxes, without means of perfectly compensating for the contrac- 
tion of cooling autogenous welds, is directly opposed to perfect 
boiler work. In shops where a study of the means to compen- 
sate for this contraction has been made are found the only per- 
fect and successful firebox welds. 

In various articles upon this subject in technical journals, the 
assertion has been made that the success or failure of work of 
this nature depends entirely on the ability of the operator. In 
part this is true, but the majority of defective welds are caused 
by the inability of the workmen to make a patch or a sheet and 
arrange it for welding, in such a manner that the contraction due 
to the cooling off process is perfectly compensated for. The 
writer has had very gratifying success in the application of 
patches and part sheets to wide fireboxes in oil burning loco- 
motives, operating in alkali water districts, and will endeavor 
to explain the methods and the preparation of the parts for 
welding. 

Considering first the actual operation of welding, the edges 
of the sheets are made with a bevel of 60 deg., the bottom edges 
of the bevels touching, thus giving an opening of 120 deg. This 
opening is larger than the common practice of 90 deg., for the 
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reason that the torch flame should be at right angles with the 
part being heated, and the larger the angle of the opening, the 
less movement of the torch is necessary to keep it at right 
angles. This is shown in Fig. 1. To make a successful weld 
both sides of the V’d portion must be heated uniformly with the 
flux; this is almost impossible with a 90 deg. opening. This 
can be proved by breaking such a completed weld when it will 
be noticed that the flux has fused with only one side of the 
part, to within approximately 1% in. from the face of the sheet, 
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and the weld is perfect for the remaining % in. to the face of 
the sheet. This is caused by the fact that the nearer the face 
of sheet, the greater the angle of opening becomes as the weld 
is made; the greater the angle of opening, the more perfect the 
weld is. The practice of reinforcing welds in many shops, is 
proof of the foregoing assertion; this method is to build up 
the weld 1% in. to 4% in. higher than the face of the sheets ad- 
jacent to it. The writer is making perfect welds from the bot- 
tom of the V’d parts and finds no reinforcement is necessary 
where the sheet is welded the full thickness using a 120 deg. 
opening. : 

In the operation of welding, the torch flame is rotated in the 
bottom of the V’d part, heating both sides uniformly until the 


Flux 











Fig. 2. 


metal melts and the edges are fused. Care must be exercised 
so that the radius of the action of the flame is confined to the 
very edges of the beveled portions. This is repeated until about 
2 in. of the bottom of the V’d part is fused; the stick of flux 
material, which is '4 in. round Swedish iron is then brought into 
play and is held adjacent to the torch flame and allowed to heat 
uniformly with the sheet; the distances are shown in Fig. 2. 
When the sheet and flux are heated to the proper amount the 
flux is placed against the heated sheet and the flame is moved 


along the sheet slowly for the 2 in. distance, the stick of flux 














Fig. 3. 


following the flame and melting off enough iron to cover the 
previously welded portion 1/16 in. thick. The stick of flux is 
then removed for a few seconds while the burner is slowly 
moved back over the added material and the edges 4’, Fig. 3, 


are smoothed over and welded to the V’d out part. The oper- 
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ation of adding metal is repeated successively for the 2 in. dis- 
tance, Fig. 3, until the welded portion is flush with the sheet, 
and the succeding 2 in. distances are welded in the same man- 
ner. As the flame will heat the metal to the proper consistency 


at a time. The operation of adding only 1/16 in. in conjunction 
with the heating of the metal to the proper consistency, is the 
secret of successful autogeneous welding. As the metal gradu- 
ally heats it approaches the consistency of wax, having a glassy 
appearance, and this is the proper time to fuse the stick of 
flux and the sheet; this point is reached just a moment be- 
fore the metal begins to run. Many operators make the mis- 
take of heating the iron beyond this point to one at which 
oxidization takes place and little white particles of slag can 
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then be seen floating in the molten metal; these are the cause 
of pinholes in the weld after cooling. 

A method by which an can determine the proper 
degree of heat at which to fuse the flux and sheet is to make 
an experimental weld directly overhead, in which case if the 
sheet is heated too much the iron will melt and drop. By prac- 
ticing in this manner, successful welds can be made without 
heating the metals to a temperature which is too high. When 
heating, it must be borne in mind that the sheet must be at the 
proper temperature before the metal of the flux is fused with 
it. The burner flame should be directed on the sheet % in. 
ahead of the moving stick of flux, to prevent the metal in the 
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Fig. 5. 


flux coming in contact with the sheet when the latter has not 
the proper degree of heat. On account of the metal in the 
stick heating more rapidly than the metal in the sheets, it has 
a tendency to run off on the sheet before the latter has be- 
come hot enough to fuse properly. This is a common fault 
and can be proved by breaking any weld which has proved de~ 
fective in service; the metal will show in layers which are not 
fused, proving that the stick was too hot and the metal in the 
sheet too cold. 

The patches and sheets illustrated are all in successful serv~ 
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ice, and have been given no attention whatever since leaving the 
shop; a large number are in oil burning fireboxes. A door 
sheet is shown in Fig. 4. This sheet was applied to a wide 
firebox boiler to change it from two door holes to one. The 
old sheet was ripped above the door holes and removed, and 
the side flanges were ripped diagonally as at A. The edge of 
the old sheet from B to B’ was heated by using a flange dog; 
a 1 in. flange was turned at an angle of 60 deg., as shown at 
C; the edge of the flange was chipped as shown at D, and the 
sides of the new door sheet were heated and set back from B’ 
to I’, thus allowing the sheet to fit along the edge of the flange 
D and also keeping the side flanges lined up properly. From 
B’ to F and across on the face of the flange A the sheet 
was V’d out on the fire side to a 120 deg. opening, and from 
B’ to B it was chipped as shown at G, this being a reverse bevel. 
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Fig. 6. 


From the flange A to Bit was welded on the right and left 
sides, and from B to B’ was welded as shown at HH. In this fire- 
box, as no gas was available immediately after the sheet was 
fitted up and ready to weld, the mudring rivets, flange rivets 
except those marked X and the ashpan work were all finished 
before the welding of the seams was started. There were no 
leaks during the hydrostatic test, and none in the door sheet 
after the locomotive was in service. 

A patch on a door sheet which was changed from two door 
holes to one is shown in Fig. 5. The door sheet was ripped 
around the two door holes, as shown, and the edge of the open- 
ing .1, B, A’, B’ was flanged at 60 deg. and chipped as at D, 
Fig. 4. From B to B’ the edge J, Fig. 5, was chipped at an 
angle of 60 deg.; the perpendicular flanges at B and B’ were 
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Fig. 7. 


tapered from 2 in. above the bottom to meet the sheet flush at 
the corners. The bottom edge of the patch was chipped at 60 
deg. bevel, opening toward the fire, the sides and top being 
chipped a reverse bevel and fitted up as at G, Fig. 4. The first 
welding was done from B to B’, raising the patch 1% in. at B 
to allow for the contraction as the weld cooled. From B to A 
was next welded; then from B’ to A’, from A to A’ was welded 
last. As the opening in the backhead sheet was ripped the same 
size as in the firebox sheet, the water side of this patch was 
welded except from B to B’; this served the purpose also of 
annealing the previous weld on the fire side. This was a per- 
fectly welded patch, showing no leaks at the hydrostatic test nor 
in service since. 

The renewal of three-fourths of a side sheet is shown in Fig. 
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6. The old sheet was ripped, leaving 3 in. of each end under 
the flue and door sheet flanges as shown. One inch of the edge 
of the old sheet from A to B was flanged out toward the fire 
at an angle of 60 deg. and chipped as at D, Fig. 4. The flanges 
of the flue and door sheets were heated and turned at F and E, 
to facilitate the operation of welding the ends of the side sheet 
seam. The new side sheet was laid out and all the holes 
punched, and the sheet chipped with a reverse bevel from A 
to B; the bevel was chipped on the fire side from E to A and 
from B to F and these, being flush welds, were made first. The 
flanges of the flue and door sheets were heated and turned to 
their original positions, covering the flush welds. The rivets 
in the flue sheet and door sheet flanges were next applied and 
the seams calked; the mudring rivets were applied, and while 
the work of applying the ashpan was in progress, the weld 
from 4 to B was made; the staybolts were applied last. At the 
hydrostatic test no leaks developed, nor have there been any in 
service. 

The door sheet shown in Fig. 7 had two door holes, and the 
one marked H had 27 cracks in the knuckle of the flange; an 
entire door collar was welded in. The weld was 1% in. from 
the flange, this short distance compensating for the contraction 
while cooling. Door hole J had ten cracks 1 in. long in the 
knuckle at J’. This knuckle was V’d out 1% in. wide at the top 
and 4 in. wide at the bottom, thus removing most of the de- 
fective portion of the sheet; the opening was then welded as 
shown at I’. The rivets in the door flange were not removed 
adjacent to this particular weld. The patch G was ripped, as 
shown in the drawing, using diagonal seams across the flange. 
This patch was welded with a flush weld, its nearness to the 
knuckle of the flange compensating for the contraction while 
cooling, and the diagonal seam compensating for the contraction 
on the flange. There were no leaks either in the hydrostatic 
test or in service. 

These illustrations cover a wide range of patches or sheets, 
which could be placed in any firebox. In all of them the con- 
traction of cooling welds is compensated for, either by the loca- 
tion of the patch, by the method of turning out the edges, or by 
diagonal seams across the flanges. The writer has applied very 
many more patches and part sheets than those referred to in this 
article, having only shown enough here to illustrate the methods 
common to all of this class of work in locomotive fireboxes. 
All work is tested out with a 10 lb. sledge, and also, wherever 
possible, by pouring kerosene on one side of the weld in the 
evening; if the weld is defective the kerosene will be through 
to the other side of the sheet in the morning. Many failures 
were experienced while attempts were being made to weld 
patches in the same plane as the sheet. Since adopting “box” 
weld to compensate for contraction, perfect results have been the 
rule, there never having been a leak nor a failure of any sort in 
this kind of weld. 


CHANGES IN AN Oxtp BripceE—To accommodate electric power 
cables which will cross the river Seine on the 300-year-old Pont 
Neuf, Paris, a trench 4 ft. wide and 7.5 ft. deep is being cut 
through the solid masonry and flint rock concrete of the bridge 
structure—The Engineer. 


Continuous BRAKES IN ENGLAND.—As yet the only freight 
trains in England which are equipped with continuous brakes 
are what are known as “piped goods,” consisting of insulated 
cars or “wagons.” These trains run at a high speed, and their 
loading is therefore limited. 


RaILtwAys AND Canats.—Canals are necessarily inferior to 
railways as a means of transport, because their capital cost is 
higher, their carrying capacity is smaller, they only cater for 
low-class goods in bulk, and they can only reach the ultimate 
point of production or consumption by the supplementary use 
of wagons or railway cars. 
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NEW DEVICES 


LINK SIDE BEARING TRUCK 


It is claimed by a number of experts on car design that it is 
advisable to abandon the loaded center plate scheme in car con- 
struction, thereby eliminating truck bolsters and center plates, 
and to carry the load at four points directly to the truck side 


frames. These men state that it is useless trying to balance a 





Fig. 1—Diagram of Link Side Bearing. 

load of 100,000 to 200,000 Ibs. on two central points at each end 
of the car and on an area so small that a lubricant is hard to 
retain even were they lubricated. This feature, as well as for 
avoiding all trouble with side bearings, has led to the design of 
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Fig. 2—Application of Link Device to Six-Wheel Truck. 


trucks which support the load of the car by links or similar con- 
struction on each side frame.* 

Fig. 1 illustrates the general principle of a link motion device 
of this type that has been designed by A. Stoikowitz, of Mont- 





*For description of the Summers side bearing truck see American Engi- 
neer, April, 1912, pages 193 and 194. 
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real, Que. A and B represent fulcrum points for the links PR 
which support oscillator O at points A’ and B’. Point D will 
travel on a straight line, when certain approximate proportions 
between the dimensions k, H, E, and C are met. 
ment of point D denotes 
paratively small, 


The move- 
the side bearing travel which is com- 
and as the angular movement of the pivot 
points is correspondingly small and lever C is greater than R, 
the frictional resistance resulting from these points will be small 
and can be safely neglected. As the load is being carried on 
what might be called a floating support, the oscillator O pro- 
vides for a nearly frictionless horizontal and radial truck move- 
ment on a curve (Figs. 2 and 3), while the links or hangers R 
also allow sufficient lateral movement of the car body, as is 


the case in a swing motion truck. Furthermore if D is pivoted 
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Fig. 4—Link Principle Applied to Ordinary Side Bearing. 


to its fulcrum by a pin, it will form an effective anti-telescoping 
device, as, in case of an accident, it will prevent the cars being 
lifted from their respective trucks. 

Fig. 2 shows the application of this device to a six-wheel pas- 
senger truck; the oscillator is U shaped and straddles the side 
bearing arch as shown; the hangers are of the solid link type 
and engage both the oscillator and the side bearing arch. The 
anti-telescoping feature is applied by pivoting the top of the 
oscillator to the side bearing fulcrum by means of a 2 in. pin. 
This pin is under double shear and would require an enormous 
force to tear a truck from its body, provided all the details in- 
volved are of equal or greater strength. 

Fig. 3 illustrates a standard arch bar truck with bolsters and 
center plates eliminated and the entire load carried by the side 
bearings only. A _ truck plank is substituted for the 
bolster to provide a swivel point for the truck center. The side 
bearing fulcrums are riveted to the swivel plank and placed 
over the truck springs, which arrangement transmits the load di- 
rectly to the side frames. 


swivel 


The king pin hole in the swivel plank 



































Fig. 3—Standard Truck With Weight of Body Transferred Through ‘he Side Bearincs. 
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is slotted to allow a lateral movement of the car body on the 
link hangers, thereby embodying the general features of a swing 
motion truck. 

Fig. 4 shows the application of this link motion principle as 
an ordinary side bearing, which is secured to the truck bolster 
and intended to replace the common plate or roller side bear- 
ing. As dirt has no effect on this side bearing the design can 
be entirely open; in fact it admits a great variety in the con- 
struction of hangers, oscillator or base, depending on the con- 
ditions. 

In order to prove the theoretical correctness of a bolsterless 
truck, Mr. Stoikowitz analyzes three cases to which any truck 
bolster is subjected caused by the different conditions of service. 
Referring to Fig. 5, there is a clearance between both side bear- 
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ings; the load is being carried by the center plates only. Un- 
doubtedly this case requires a bolster capable of supporting a 
concentrated load P at its center and should be sufficiently rigid 
to maintain clearance F under all conditions of service. As this 
clearance will vary from % in. to % in., it is evident that the 
rocking motion of the car body is directly proportional to twice 
this clearance, which will produce an unfavorable pounding ac- 
tion on side bearings and truck springs. 

Fig. 6 represents a common condition to be found on cars 
after they have been some time in service and illustrates the 
obvious uselessness of a bolster strong enough to support a con- 
centrated load. There is no clearance between side bearings, 
caused either by the deflection of the truck bolster, the body 
bolster or both, by 
causes. Evidently this case fails to make use of the total carry- 
ing capacity of the bolster in a proportion, as the central force 
A decreases and the two side forces B increase. As the distance 
E is small compared with distance D, and considering the worst 


defective center plates or by.many other 


P 
case of B = —, the resulting bending moment for this point, 
2 
PE 
being ——, is very small as compared with the bending moment 
2 : 
PL 
in Fig. 5, which is ——. But as there is no clearance between 
4 


the side bearings, the rocking tendency of the car body is greatly 
retarded or absorbed by the truck springs. 

Fig. 7 shows the load unequally distributed and has the same 
general properties as Fig. 6 with the additional disadvantage of 
compressing the truck springs unevenly; that is, reaction R, will 
be greater than reaction /°,. It has been attempted by the use of 
some cradle arrangement to throw a proportionate part of the 
load toward the light side, but the theoretical correctness of 
such an arrangement is questioned; the only remedy is equal 
distribution of load. 

Fig. 8 represents the idea of supporting the load directly over 
the truck springs, thus eliminating truck bolsters and center 
plates. As there is no side bearing clearance, the rocking tend- 
ency of the car body and the resulting pounding action is greatly 
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retarded. With the load unequally distributed it is equivalent 
to the case shown in Fig. 7 in compressing the truck springs 
unevenly, but this condition will happen in exceptional cases 
only and will have no appreciable effect upon this bolsterless 
truck. 

Some of the general advantages claimed for this link side bear- 
ing in connection with a bolsterless truck are that it solves in a 
simple manner the side bearing problem, and that when applied 
to freight trucks it will reduce the dead weight of each car and 
reduce the wheel flange and rail wear with a corresponding de- 
crease in draft resistance and chance of derailments. When ap- 
plied to passenger equipment, it gives a nearly frictionless side 
bearing combined with an anti-telescoping device. 

Patents have been applied for on this design by A. Stoik- 
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owitz, Montreal. It is manufactured by the Link Side Bearing 
Company, 314 Hammond building, Hammond, Ind. 


QUICK ACTING LEVER VISE 


A new lever vise has been designed by Fisher & Norris, Tren- 
ton, N. J. This vise combines quick acting qualities with great 
strength and reliability. The body is made of gun metal and 
the jaws are faced with tempered tool cast steel. The bar is 
solid and the operating mechanism consists of four small pieces 
in addition to the lever and a small bar spring. These parts 
are made of the best material and are easily assembled o¢ re- 








Fisher Quick Acting Vise. 


They are so arranged that when the lever 
is pulled forward in the locked position the jaws are held firmly 
in place and cannot possibly be released until the lever is puslied 
back. The vise holds equally well for filing or chipping, and for 
bench work has proven to be a most satisfactory time saving 
appliance. 


moved if necessary. 


VENEZUELA CENTRAL RaAiLwAy Extension.—The directors of 
the Venezuela Central Railway Company, Ltd., have received 
advices from their manager in Caracas that the extension of the 
railway from Soapire to Santa Teresa has been opened to public 
traffic. 





YOUNG LOCOMOTIVE SUPERHEATER 


Ends of Unit Pipe Expanded in Holes in Small 


Steel Plate Header. 


The Young locomotive superheater is of the fire tube type 
and consists of any required number of double loop unit 
pipes arranged in enlarged boiler flues set in horizontal rows 
across the upper part of the boiler in the same manner gen- 
erally used in the Schmidt design. The two ends of each 
unit connect to a steel plate header located near the top of 
the front end, adjacent to the front tube sheet. This header 
is divided in two compartments, one for saturated steam and 
the other for superheated. The former has a direct connec- 
tion with the end of the dry pipe and the latter opens into 
a cast iron Tee head which connects to the steam pipes lead- 
ing to the cylinder. A steel plate box encloses the part of 
the superheater in the front end and is fitted with a damper 
in the bottom in the same general arrangement customarily 
employed on other fire tube superheaters. 

There are six features of particular interest in the design 


which has been patented by C. D. Young, engineer of tests, 


A 
Manhole. ' A 














Pipes Welded at Return Bends. 


welded in place and contains an opening or manhole of a 
size to permit the dry pipe to pass through it. This opening 
is closed by a specially constructed sealed cover. There is 
a reinforcing plate at the front face of the drum and the Tee 
head conmects to it ground joint of the usual type. 
The Tee head is arranged for connections to the steam pipes 
which lie in a vertical plane parallel to the center of the boiler 
and will permit the removal of the head without disturbing 
the lower connections of the steam pipes. The holes in the 
bottom of the header for connection to the unit pipes are 
formed the same as the boiler tube holes in the front tube 
sheet and the unit pipes are connected to them in the same 
manner as boiler tubes by means of a Prosser or roller ex- 
pander. 


with a 


3eading, of course, is not necessary, as there is but 


little tendency for them to pull out and it is only necessary 
to make a 
upper part of each of the compartments, that are closed by a 


. 


steam tight joint. There are hand holes in the 
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Section C-C. 


small steel 


plate header; the connecting of the ends of the unit pipe to 


Pennsylvania Railroad. These are the use of a 
the header by means of an expanded joint; a steel connection 
Fistead of a cast steel 
in the unit pipes; the 


return bend at the ends of the loops 
arrangement of that any one 
but one other if it is 
in the upper rows and no other if it is in the bottom rows; 
arrangement of dry pipe so that it may be removed without 
disturbing any of the superheater units, and arrangements for 
tightening the unit pipes to the header without disturbing 
any of the front end apparatus or appliances. 

The header is in the form of a drum of sufficient diameter 
to allow the dry pipe to pass through it. It is secured in 
place on the front tube sheet in the location occupied by a 
Tee head in a saturated steam locomotive and has a steam 
tight connection to the end of the dry pipe as is shown in 
the illustration. The plate dividing it in two compartments is 


units so 


can be removed with the removal of 
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Section B-8. 


Sections Showing Small Header and the Arrangement of the Units of the Young Superheater. 


special type of hand hole plug which can be inserted from 
This 
type of plug has been in successful use on superheaters in 
stationary practice for many years. 


the outside and is sealed by a copper gasket or ring. 


Above the whole header 
a section of the front end sheet is cut out and fitted with a 
removable cover plate which will permit access to the top of 
the header from the outside of the locomotive. In addition 
to the hand holes in the upper part of the header there are 
also small openings diametrically opposite the entrance of 
each of the unit pipes. These are closed with a small plug, 
the design of which is similar to the special hand hole plug 
already referred to. 

The method of inserting a unit is to remove one of the 
hand holes and the small plugs from the openings directly 
opposite the two joints. A Prosser or roller expander is 
then inserted in the hand hole and properly placed and an 


extension is inserted through the small opening and con- 
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nected to the roller. An air drill or hammer can then be used 
on the outside and the joints properly made. 

When it is necessary to remove a unit, either of two meth- 
ods can be used. A flue cutter can be inserted in the same 
manner as the expander and the pipe is cut off even with the 
joint, or a flue pusher can be used pushing the flue from the 
sheet. The ends in the latter case are swedged down to a 
gage below the size of the hole before being replaced. As 
will be seen in the illustration, the vertical section of the unit 
pipe at the front are offset to each side and so arranged that 
it is possible to remove the units from the two bottom rows 
without interfering with any of the others and it is also pos- 
sible to remove unit pipes from either of the top rows by the 
removal of one other unit. If a unit is removed by cutting 
off, the slight loss in length is made up by changing the 
position of one of the bends slightly. This can be done cold 
without damage to the pipes. The flue pusher method of 
removal, however, is to be preferred. 

In place of using cast steel return bends into which the 
unit pipes are screwed or welded, this design employs a 
welded joint between the two sections of pipes. This joint 
is made by first bending the ends of the pipe to an angle of 
about 45 deg. and then sawing them off on a line parallel to 
the axis. These two parts are then brought together and 
electrically welded. This construction is used at all of the 
return bends. 

The damper operating mechanism is of the customary form 
which closes the damper by means of a counter weight when 
the throttle is closed and opens it only by steam pressure on 
the opening of the throttle. 

Removable plates are arranged in the front of the damper 
box to facilitate cleaning and the removal or examination of 
any of the connections. 

This superheater is being built by 
Company, 111 Broadway, New York. 


the Power Specialty 


TERRY TRAIN LIGHTING SET 


A 25-k. w. non-condensing turbo-generator set for head-end 
electric train lighting has recently been developed by the Terry 
Steam Turbine Company, Hartford, Conn. 
erator, connected by flexible shaft, are mounted on a common 
base with all moving parts so guarded that there is little possi- 
bility of danger to passers-by. 


The turbine and gen- 


The set is intended for installation 


in the baggage car, and weighs 3,400 Ibs. Running at 3,000 r. p. m., 




















Turbine and Generator for Train Lighting. 
it gives current at 125 volts. The set, being entirely self- 
contained, embodies features of ruggedness, reliability in opera- 
tion, and freedom from repairs. 

Because of the rocking motion of the car, forced feed lubrica- 
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tion is used, thus giving a positive flooding of the journals and 
maintaining the best efficiency. An emergency governor pro- 
vides complete control of the speed and voltage. The lagging on 
the turbine and the protective casing over the governor mecha- 
nism prevent injury to those working in the car or passing 
through it. 

Among the special features of this turbine are the indes:ruc- 
tible rotating element, which is so rugged that the masses of 
water passed through it, when the turbine is started up cold, 
cause no trouble. The full power of the machine may be ob- 
tained in less than a minute under adverse conditions. 





CAB WINDOW VENTILATOR 


One of the greatest annoyances to a locomotive engineman in 
the winter time is the collection of frost on the cab window, 
requiring him to keep his side window open for the observation 


of signals. In order to overcome this, and to provide ventilc:.on 


Adjustable Ventilator - Heavy 
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View Showing the Relation of the Ventilator to the Cab Window. 


in front of the cab when the window is closed, the window shown 
in the accompanying illustration has been invented by Charles M. 
Goodrich, Clinton, lowa. The window is set out at an angle of 
38 to 40 deg. from the point where the cab meets the boiler. A 
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Goodrich Cab Window Ventilator. 


series of 7%-in. holes are placed in the extended side of the cab 
just inside of the window, through which air is forced by an 
adjustable ventilator. A small vane is placed on the inside edge 
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of these holes to further guide the air against the inside surface 
of the glass. By doing this, the temperature of the air on both 
sides of the glass will be kept very nearly the same, and conden- 
sation in cold weather will be prevented. The ventilator is 
pivoted so that the amount of air passed through these holes may 
be regulated. There are six positions of adjustment from the 
totally closed position to the maximum opening. The ventilator 
is operated through a series of small levers and a quadrant, as 
indicated in the drawing. This window does not in any way 
interfere with the passage of a man from the cab to the running- 
board, and it has found extensive use on some large railways 
operating west of Chicago. 


ACME COMBINATION FLAT TURRET 
LATHE 


A turret lathe that is adaptable to both bar and chucking 
work, having a maximum capacity for bar work of 3'4 in. in 
diameter and 36 in. long, while all classes of chucking work up 
to 16 in. in diameter may be machined, is shown in the illus- 


tration. In the photograph the machine is shown as fitted for 
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bination desired with the independent stops. The stops are ar- 
ranged to trip the power feed in either direction, and in doing 
chuck work as many as seven different lengths may be turned 
without indexing the turret. Nine different spindle speeds are 
obtained through the adjustment of gears in the head which 
run in an oil bath. The speeds ranging from 14 to 285 r. p. m. 
are obtained quickly without noise, being controlled by two 
of the levers that will be seen to be conveniently located at the 
front of the head. 

The machine may be driven by a 3% in. belt over a 12 in. 
single pulley which should run at a constant speed of 600 r. p. 
m. <A positive automatic chuck is especially designed to hold 
the work accurately and may be opened and closed while 
the machine is running by the long lever at the front of the 
head. It is so designed that the work does not have end mo- 
tion, while the chuck is being closed, thereby providing accu- 
rate shoulder lengths. The jaws do not collapse and short 
work may be performed without danger of tilting. An ad- 
justment of 1/16 in. in diameter, larger or smaller, allows for 
small variations. The simplex roller feed is simple in design 
and operation, as only one adjustment is necessary. It is oper- 
ated by the same lever that actuates the automatic chuck. Both 




















Acme Combination Fiat Turret Lathe with Bar Equipment. 


bar work, but this design can also be furnished as a plain ma- 
chine without the bar equipment if desired. 

Among the prominent features of this machine is the single 
pulley drive; the rigidity of the head, it being cast solid with 
the bed, thereby obtaining a permanent alinement of the spindle 
with the vees and cross slide; the cross sliding turret with its 
long and narrow guides; the positive automatic 
chuck with hardened and ground parts, the simplex roller feed, 
the reversing power cross and longitudinal feeds, and central- 
ized control and safety stops in all directions. 


dovetailed 


This machine is provided with 12 longitudinal feed stops and 
8 cross feed stops. 
turret 


One independent stop is provided for each 
Six auxiliary stops which are operated by the 
knob on the front of the slide, can also be used in any com- 


Tace. 


the longitudinal and cross feeds are of the gear type. All feed 
changes are obtainable by the lower lever and can be reversed 
through the upper lever, both being located on the front of the 


head stock. 

One of the most important features of the design is the cen- 
tralized control, this being arranged so that the time between 
operations has been reduced to a minimum. The various levers, 
such as the longitudinal turnstile, cross feed hand wheel, cross 
and longitudinal and 


stops power feed levers, binder 


and stock stop are directly in front of the operator. 


handle 
A Sh. p. 
constant speed motor that has a speed of from 1,200 to 1,800 
r. p. m., is recommended for use with this machine by the manu- 
facturers. It is built by the Acme Machine Tool Company, Cin- 
cinnati, Ohio. 
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NATIONAL COUPLER RELEASE RIGGING 


A release rigging which employs a minimum number of parts 
necessary to operate the uncoupling mechanism of an M. C. B. 
top lift coupler is shown in the illustration. This consists of an 
operating lever of 1 in. round bar, bent to the shape shown, and 
two malleable iron brackets riveted to the end sill. The side 
movement of the coupler head is allowed by the slip connection 
of the lever in the eye of the coupler lock and the draft gear 
movement by the slot in the bracket located nearest the coupler, 


with the outer bracket acting as the center of rotation. When 
eee (eT 
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National Coupler Release Rigging. 


releasing the coupler by hand, the operating lever rotates in the 
twe brackets and the movable bearing in the inside bracket allows 
an adjustment so that the coupler lock is lifted at the angle 
which is the best suited to the particular type of coupler being 
operated. 

It will be seen that the lever has a three point bearing, viz.: 
in each of the two brackets and in the coupler lock eye. This 
obviates the necessity of setting the lever handle back against 
the sill face to prevent sagging of the reach arm and makes it 
possible to design the lever with a good clearance between the 
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this bracket so that an abnormal forward movement of the 
coupler, as in the case of the coupler becoming detached from the 
draft gear, will result in the lever tending to unlock the coupler 
and release the adjoining car, preventing the coupler from being 
entirely pulled out of the end sill and falling to the track. 

It will be noted that the lever is simply a 1 in. round steel 
bar from end to end, bent to fit the particular car to which it is 
applied. In case it becomes distorted in service, the removal of 
the two cotter pins which hold the lever in the brackets 
allow it to be disconnected from the car. 


will 
By using the lever on 
the opposite end of the car as a pattern, it is an easy matter to 
bend it back to its original shape without the use of any special 
dies. 

There is a slight offset in the operating lever near the out- 
side bracket which holds it in the same position laterally at all 
times, thus insuring the desired amount of forward and back- 
ward movement within the slotted bracket. 

This rigging is manufactured by the National Railway Devices 
Company, 490 Old Colony building, Chicago, II. 


COLLAPSIBLE STAKE POCKET 


A new stake holding device for freight cars has recently been 
developed by the U. S. Metal and Manufacturing Company, New 
York. The device can be applied to a car in the same position 
where the strap or cast pocket is now attached. The advantages 
claimed for this type of stake pocket are, that when not in use 
it drops to the side of the car, thereby increasing the inside width 
of the car for such forms of lading as lumber, structural shapes, 














Coupler Release Rigging on a Hopper Car. 


handle and the sill face. In this way the handle is allowed to 
accommodate itself, in the case of interchange coupler appli- 
cations to the difference in the height of the eye of the coupler 
lock as well as the cases where the coupler sags from its original 
position. 

It will be noticed that the lever has a limited movement in 





Collapsible Stake Pocket Applied to a Car. 


piping, pig-iron, etc., and it also prevents damage to the pockets 
er lading in loading and unloading. When loading material 
requiring stakes, the pockets are raised to a horizontal position 
and moved to the rest lug on the right, after which the stakes 
are applied. The pockets are strong, of simple construction and 
always available for stakes of M. C. B. dimensions. A large 
percentage of the old type pockets are constantly out of repairs; 
they are expensive to maintain and facilities for repairs are not 
provided at loading points, resulting in the improper application 
of stakes or stakes that do not meet the M. C. B. requirements. 
It is claimed that the breaking load of the stake over the round 
section of this pocket is 18 per cent. greater than that over the 
square edge of the strap pocket. The round section also makes 
the driving of the stake easier, as well as more secure. The 
pockets have been thoroughly tested out in actual service for 
over a year with excellent results. 














EWS DEPARTMENT 





——— 


AB | 





The roundhouse of the Minneapolis, St. Paul & 
Marie at Portage, Wis., was burned on November 12. 


Sault Ste. 


The Chicago & Alton coal chutes at Kansas City, Mo., were 
destroyed by fire on November 13, together with several freight 
cars. 


The car shops of the Boston & Maine at Fitchburg, Mass., 
were damaged by fire on the evening of November 10; loss, in- 
cluding damage to eight passenger cars, $60,000. 

James J. Hill, L. W. Hill and a party of officials and directors 
of the Hill roads, took part in the formal opening of Glacier 
National Park for the winter season on November 5. 


A shipbuilding firm at Philadelphia has a contract to build a 
vessel 350 ft. long and 50 ft. beam, to be used as a car ferry 
between Key West, Fla., and Havana, a distance of about 80 
miles. 


\ press despatch from Prague, Austria, November 20 reports 
that Jules Vedrines, the French aviator, on that day flew from 
Nancy, France, across Germany without descending, and landed 
near Prague at 2:20 p. m. The distance covered was about 400 
miles. 


The proceedings of the New York Railroad Club for the 
meeting of October 17, contain in addition to the paper and 
discussion on Vanadium steel in locomotive construction a full 
list of the membership of the club with titles and addresses, and 
also an index of the proceedings from 1895 to date. 


The “Santa Fe De Luxe” train, the 63-hour train to Southern 
California on the Atchison, Topeka & Santa Fe, will begin its 
third winter December 9, and 
every Tuesday during the winter months. 


season on will leave Chicago 
The train this year 


will be composed wholly of new cars. 


In the subways of New York City, operated by the Inter- 
borough Rapid Transit Company, 15 barrels of grease are used 
each month to lubricate rails on curves; this for the purpose not 
only of reducing the wear due to friction, but to prevent the 
disagreeable noises which otherwise would annoy passengers. The 
tracks on the curve at Times Square are greased five times 
every twenty-four hours. 


Two all-steel business cars to be used by officers of the Penn- 
sylvania Railroad to transact railroad business while traveling 
will soon be finished at the Altoona shops. By the use of the 
business cars last year Pennsylvania officers, while traveling 
159,517 miles, were able to conduct the affairs of the railroad 
just as if they had been in their own offices. With these cars 
finished, the Pennsylvania will have four steel office cars. 


The office of the Weather Bureau at Washington has issued 
a memorandum concerning the floods which occurred in Ohio 
and Indiana last March, and it is estimated that the total 
money loss by these floods was $163,000,000. This includes loss 
to railroad, telegraph and telephone lines and to farms and 
farm property, including prospective crops. The latter alone 
amounted to about $11,000,000. Of the total amount more than 
70 per cent. was sustained in Ohio and Indiana. 


A study of the economic cost of the smoke nuisance in Pitts- 
burgh was undertaken in connection with the smoke investigation 
in March, 1912. The work was begun by Dr. C. W. A. Veditz. 
The Mellon Institute of Industrial Research & School of Spe- 
cific Industry has just issued smoke investigation bulletin No. 4, 
prepared by John J. O’Connor, Jr., and dealing with this sub- 
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ject. Estimates are made of the cost of the smoke nuisance to 
the various types of industry in the community as well as the 
loss due to imperfect combustion, and an itemized bill showing 
the partial cost to the people of Pittsburgh is included, the total 
of which is $9,944,740. 


CHANGE IN LIGHTING OF NEW HAVEN CARS 


The indirect lighting system of the Merchants’ Limited, one of 
the New Haven road's five-hour trains between Boston and New 
York, is to be supplemented by the installation of tungsten lights 
along the beam on the lower deck of each car; this to increase 
the light for reading purposes, concerning which there has been 
some complaint. When first installed the inverted globes sus- 
pended from the ceiling of the cars each contained one 100-Watt 
tungsten lamp. By displacing these with three 50-Watt lamps an 
increase of 50 per cent. in the amount of light was obtained, but 
even with this change we are informed, some of the regular users 
of the trains complained of difficulty in reading in the “soft 
radiance” that pervades the cars. 


SAFETY OF RAILWAY TRAVEL 

There is an exaggerated idea of the danger of railway travel. 
There are a number of cities and some entire states in which 
records of the causes of deaths have been compiled by the Census 
Bureau. These are embraced in what is termed the registration 
area, which includes twenty-two states and the larger cities in 
fifteen other states. The registration area is estimated by the 
United States Census Bureau to embrace 63.1 per cent. of the 
total population of the United States. year 
1911, the Bureau reported 42,331 cases of accidental 
death, exclusive of railway accidents, in the registration area. 


For the calendar 
Census 


As bearing on the comparative safety of different ways of travel, 
it may be noted that, as compared with 318 deaths of passengers 
from railway accidents in the entire United States, there were, in 
the registration area, 1,883 deaths from street-car accidents, 1,291 
from automobile accidents, and 2,237 from accidents in connec- 
tion with The total number of deaths in the 
registration area from accidents in connection with street cars, 
automobiles, and other vehicles in the calendar year 1911 was 
5,411, or more than the total number of passengers, railway em- 


other vehicles 


ployees, and all other persons, excepting trespassers, killed in 
railway accidents of all kinds in the twelve months ended June 30, 
1912, including accidents in railway shops.—IIl’. IV. Finley. 


THE FIRST PULLMAN CAR 
Fifty-six years ago J. L. Barnes, of Chanute, 
conductor on the first Pullman car ever run. 


Kan., was a 
He made the trip 
between Bloomington, Ill., and Chicago, over the Chicago & 
Alton on the night of September 1, 1857, and one of his pas- 
sengers was George M. Pullman. Mr. Barnes recalls that Mr. 
Pullman on the next morning was somewhat doubtful as to the 
ultimate success of his invention. Mr. Barnes is 78 years old 
and it would probably be rather unfair to visit him with the 
punishment to which he is clearly entitled, but he told how he 
stood idly by and permitted the first Pullman porter in history 
to maltreat a passenger with a whisk broom and collect the or- 
iginal Pullman tip. He was a husky lad of 22 summers at that 
time and his muscles were in a good state of vigor, but he did 
not interfere. 

The car was a remodelled day coach and there were four 
compartments, eight berths, four upper and four lower. ‘The 
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people of Bloomington, little reckoning that history was being 
made in their midst, did not come down to the station to see 
the car. There was no crowd and the car, lighted by candles, 
moved away in solitary grandeur, if such it might be called. 

Mr. Barnes retired as division superintendent of the Atchison, 
Topeka & Santa Fe in 1910, after a railroad service covering 
fifty-six years —Exchange. 


THE COURSE IN RAILROADING 
Walker M. Van Riper, who has made a study of legislation af- 
“At 


\rizona was 


fecting railroads and public service corporations, tells this: 
a time when the legislature of the new state of 
passing a big batch of bills affecting railroads, a young man 
called on President Wilde of the University of 
the 
The president said perhaps it 


Arizona, and 


asked him if a course of instruction in railroad business 
could be had in the university. 
could be arranged, and the young man then asked how long it 
would take and how much it would cost. 

‘“That depends on how much you want to learn,’ President 


Wilde told him. 
superintendent knows, it will take 10 years and cost you $10,000. 


‘If you want to learn as much as a division 


If you want to know as much about the railroad business as the 
Arizona legislature knows, it will take 15 minutes and will cost 
you 75 cents.’ "—St. Louis Post Dispatch. 


APPEALING 


On the 
or a section foreman or one of his workmen when meeting a 


TO TRESPASSERS DIRECT 


saltimore & Ohio a trackwalker patroling the road. 


person tramping along the tracks, whether it be a contirmed 
hobo or a respectable citizen hike a mill employee, points out to 
him the danger which lurks in this careless practice. The appeal 
is hacked up by information as to the number of lives that are 
sacrificed and the permanent injuries that occur each year as a 
The 


representative on the 


result, of people using the railroad as a public highway. 
inaintenance of way department has a 
safety committees of the company, and through these officers 
tlhe men at work on the tracks are made acquainted with acci- 
Already there has been an appreciable reduction 
De- 
partment of the road attributes this in large measure to the 


dent statistics. 
in the number of deaths and serious injuries. The Claims 
efforts of the track forces in calling attention to the dangerous 
practice. Recently a trackwalker was passing a factory adjacent 
to the right of way just as the factory operatives were coming 
out. 
homes, walking on one of the main tracks. 


Four young women started up the tracks towards their 
The 
impressed upon the women the danger they were assuming, 
fortifying his statement by telling them that Miss Pearl Wilham- 
son, having assumed the same had lost her Miss 
Williamson having been the twelfth person killed in the same 
Presenting the 


trackwalker 


risk, life, 


manner on that division during the past year. 
matter with due torce he convinced his audience, and now the 
employees have discontinued using the tracks as a highway. 


RECORDS OF TWO ENGINEMEN 
H. W. McMaster, general manager of the Wheeling & Lake 
Erie, has called attention to the remarkable records of two of 
the enginemen on that road. 
Michael Donivan entered the service of the Wheeling & Lake 
Erie as an engineer on March 11, 1883, and after over 30 years 
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of continuous service with very few vacations, he resigned, ef- 
fective October 31, 1913. The records show that during the full 
period of his employment he never had occasion to go to the 
superintendent’s or master mechanic’s office on a matter of dis- 
cipline, and so far as can be learned he was never even repri- 
manded by any officer connected with either the transportation 
or mechanical departments. The only entries on his record are 
of a commendatory nature and wherein credit marks were 
allowed; and now at the age of 55 he leaves railroad service in 
perfect physical condition. 

Another man of long service with the company is Ira Cowen, 
who has been an engineman since November 5, 1881. He was 
born in 1842, and after having served for three years in the 
army during the Civil War, was for 17 years in the service of 
the Atlantic & Great Western, as fireman for two years and en- 
gineman for 15 years, leaving that company to go to the Wheel- 
ing & Lake Erie with a clear record. During his 32 years on the 
Wheeling & Lake Erie his service has been continuous, with the 
exception of a slight interruption brought about by an injury 
sustained while riding on a train as a passenger. Mr. Cowen 
has tilled the position of engineman for 47 years, without a 
demerit mark being placed against his record. 


MEETINGS AND CONVENTIONS 


Safety—A conference on safety and 
sanitation is to be held in Rumford Hall in the Chemical build- 
ing, 50 East Forty-first street, New York, December 10, 11 and 
12. 


ican Museum of Safety, and will be in connection with the Inter- 


American Miuseum of 


This conference is to be held under the auspices of the Amer- 


national Exposition of Safety and Sanitation. This movement 


is a part of the educational work now being done to decrease ac- 


cidents and = suffering, and to increase industrial efficiency. 


Among the subjects to be discussed are Industrial Accidents; 
Accident Preventicn and the Public; Industrial Hygiene; Em- 
plover and Employee, and The Coming Generation. 

The following list gives names of secretaries, dates of next or regular 
meetings, and places of mecting of mechanical associations. 
AIR 


AMERICAN RarLWAy MASTER 
building, Chicago. 


Brake .Association.—F. M. Nellis, 53 State St., Boston, Mass. 


Mecuanics’ Assoc.—J. W. Taylor, Karpen 


AMERICAN Rartway Toor Foremen’s .\ssocration.—-.\. R. Davis, Central of 
Georgia, Macon, Ga. 

AMERICAN Society For Testing Matertats.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN Society oF MecHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-rinth St., New York. 

Car ForEMEN’s .\ssociaTion or Cricaco.—Aaron Kline, 841 North Fiftieth 


Court, Chicago; 2d Monday in month, Chicago. 

Cuter INTERCHANGE Car INspecTors’ AND Car ForREMEN’s .\SSOCIATION, 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RAILWAY FueEL Association.—C. G. Hall, 
building, Chicago. Convention, May 18-22, 1914, Chicago. 


9?? 


McCormick 


INTERNATIONAL RAILWAY GENERAL ForEMEN’s Assoctation,—William Hall, 
829 W. Broadway, Winona, Minn. 
INTERNATIONAL RAILROAD Master Briacksmitus’ Association.—<A. L.. Wood- 


Convention, August 18-20, 1914, Milwaukee, Wis. 
Master Borter Makers’ .\ssociation.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 25-28, 1914, Philadelphia, Pa. 
Master Car Buiipers’ .\ssociation.—J. W. 
cago. 
Master Car ANp Locomotive Painters’ Assoc. OF 
Dane, B. & M., Reading, Mass. 
Associ1ATion.—J. P. 


worth, Lima, Ohio. 


Taylor, Karpen building, Chi- 


U. S. anp Canapa.—A. P, 


RAILWAY STOREKEEPERS’ Murphy, Box C, Collinwood, 


Ohio. 
TRAVELING ENGINEERS’ .\ssocIATION.—W. O. Thompson, N. Y. C. & H. 
East Buffalo, N. Y. 


ss 


UB MEETINGS 














Next 


Club Meeting. Title of Paper. Author. Secretary. Address. 
ieee. ..<ccoo| Dec: 9 | First Ald to the Injared:............0.ccc0<s0 LR: Jolson... ... Jas. Powell ....... Room 13, Windsor Hotel, Montreal. 
Ceattal 2...» REE SSSI ES ah ee ee ree mere miro briny ns ania trips oases aie H. D. Vought....'95 Liberty St., New York. 
ae En ceesl abee. 10 iAmmunl Chrseiias- Smoker. ..c...0.<5.4000 | ssee0 ss aetcaseaeesss H. D. Vought.... 95 Liberty St., New York. 
Pittsburgh secee Dec. 19 |Locomotive Boiler Design................ A. W. Whitiford.... J. B. Anderson... 207 Penna. Station, Pittsburgh, Pa. 
Er TI ER He ig ss Sia wim im ciwicis ibis ieee alors wine osik biases" FE. D. Hotchkiss...... F. O. Robinson.. C. & O. Ry., Richmond, Va. 
St. Louis ....... Dec. 12 | Efficiency in Handling Railway Equipment. J. R. Cavanagh...... B. W. Frauenthal. Union Station, St. Louis, Mo. 
Western weeeee Dec. 16 | Locomotive Boiler Inspection............. “rank McManamy... Jos. W. Taylor... Karpen Bldg., Chicago, III. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


J. F. Enricut, superintendent of motive power and car de- 
partment of the Denver & Rio Grande, with headquarters at 
Denver, Colo., has had his jurisdiction extended over the West- 


ern Pacific. 


\V. J. Frey has been appointed supervisor of materials of the 
Lake Shore & Michigan Southern, with headquarters at Cleve- 
land, Ohio, succeeding H. W. Gardner, resigned. 


Georce H. Funk, formerly superintendent of fuel economy 
of the Chesapeake & Ohio, has been appointed chief smoke in- 
spector for all the railroads entering Cincinnati, Ohio. 


JouN Krvuttscunitt has been appointed mechanical inspector 
of the Illinois Central, with headquarters at Chicago. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


HucH D. Mackenzie, whose appointment as division master 
mechanic of the Intercolonial Railway, with headquarters at 
Stellarton, N. S., was announced in the November number, 
was born July 22, 1864, 
at Churchville, Pictou 
county, N. S., and was 
educated in the public 
schools of Moncton, N. 
B. He began railway 
work on July 24, 1881, 
with the Intercolonial 
Railway as a machinist 
apprentice, remaining in 
that position until 1886, 
and then for twelve 
years was machinist. He 
was appointed charge 
hand at Moncton, N. 
B., in 1898, and the fol- 
lowing year became me- 
chanical foreman at 
Stellarion, N. S. re- 
maining in that position 





until 1909, when he was 


appointed general loco- H. D. Mackenzie. 

motive foreman at Monc- 

ton, N. B., which position he held at the time of his recent ap- 
pointment as division master mechanic of the same road, with 


headquarters at Stellarton, N. S., as above noted. 


Watter U. AppLeton, whose appointment as general master 
mechanic of the Intercolonial and the Prince Edward Island 
railways, with headquarters at Moncton, N. B., was announced 
in the November number, was born January 29, 1878, at Moncton, 
and was educated in the public schools. He began railway work 
on October 13, 1890, with the Canadian Government Railways 
as a junior clerk. From 1895 to 1899 he was apprentice machinist 
and then was clerk, for one year, becoming machinist in 1901. 
Two years later he was made chief clerk to the superintendent 
of motive power, remaining in that position until 1907. He was 
appointed assistant to superintendent of motive power in 1909, 
which position he held at the time of his recent appointment as 
general master mechanic, as above noted. 
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Ropert F. Byers, formeriy shop foreman of the National Rail- 
way of Mexico, at Aguascalientes, Mex., has been appointed mas- 
ter mechanic of the Central Dominicano Railway, with head- 
quarters at Porto Plata, Dominican Republic. 


Epwarp M. SwWEETMAN, whose appointment as master mechanic 
of the Southern Railway, with headquarters at Princeton, Ind., 
was announced in the November number, was born February 22, 
1874, at Joplin, Mo., and 
was educated in the 
common — schools. He 
began railway work on 
October 16, 1898, with 
the East Tennessee, Vir- 
ginia & Georgia line of 
the Southern Railway as 
an apprentice. In 1905 
he was promoted from 
machinist to air brake 
foreman, and in Janu- 
ary, 1907, he was made 
erecting shop foreman. 
The following April he 
became roundhouse 
foreman, and three 
months later was trans- 
ferred to Asheville, N. 


C., as general foreman, 





remaining in that posi- 
g. M. Swestmen. tion until September, 
1907, when he was ap- 
pointed master mechanic, cn the Memphis division, with head- 
quarters at Sheffield, Ala. On January 15, 1910, he was trans- 
ferred in the same capacity to the Birmingham division, which 
position he held at the time of his recent appointment as master 
mechanic on the St. Louis division, with headquarters at Prince- 
ton, Ind., as above noted. 


James WeEsLy Gipss, who has been appointed master mechanic 
of the Southern Railway, with headquarters at Sheffield, Ala., 
as was announced in the November number, was born on Au- 
gust 31, 1873, in Ruther- 
ford county, N. C., and 
was educated in the 
High School, at Clyde, 
N.C. He began railway 
work in 1900 as a ma- 
chinist on the Southern 
Railway, at Spencer, and 
three months later was | 
made roundhouse fore- | 
man at the same place, 
remaining in that posi- 
tion until July, 1906; the | 
following month he was 
promoted to engineer on 
the Asheville division. 
In March, 1908, he was 
made roundhouse fore- 
man at Atlanta, Ga.., 
later becoming general 
foreman at Asheville, N. 
C., on the same road 





J. W. Gibbs. 


He was appointed mas- 

ter mechanic of the Virginia & South Western, in October, 1911, 
with headquarters at Bristol, Tenn., which position he held at 
the time of his recent appointment as master mechanic of the 
Southern Rzilway at Sheffield, Ala., as above noted. 


Etmer E. Corer has been appointed road foreman of engines of 
the Buffalo, Rochester & Pittsburgh, in charge of territory, East 








682 RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


Salamanca to Punxsutawney and Clearfield, with headquarters 
at Du Bois, Pa. 


Henry GriFFITH has been appointed road foreman of engines 
of the Buffalo, Rochester & Pittsburgh, in charge of the Indiana 
branch and territory south of Punxsutawney, with headquarters 
at Punxsutawney, Pa. 


J. W. Hackett, roundhouse foreman of the Forth Worth & 
Denver City at Amarillo, Tex., has been appointed master me- 
chanic of the Houston Belt & Terminal, with headquarters at 
Houston, succeeding M. D. Stewart, resigned. 


H. B. Hayes, master mechanic of the Alabama Great Southern 
at Birmingham, Ala., has been appointed master mechanic of the 
Cincinnati, New Orleans & Texas Pacific at Somerset, Ky., suc- 
ceeding Joseph Quigley, resigned. 

L. L. Moreseck has been appointed road foreman of engines 
of the Northern Pacific, with headquarters at East Grand Forks, 
Minn. 

T. E. Mutten has been appointed division foreman of the 
Atchison, Topeka & Santa Fe at Seligman, Ariz. 


CAR DEPARTMENT 

F, C. Corp has been appointed car foreman of the El Paso & 
Southwestern, at Douglas, Ariz., succeeding I’. A. Linn. 

ALFRED HERBSTER has been appointed traveling car foreman of 
the Lake Shore & Michigan Southern, with headquarters at 
Cleveland, Ohio, succeeding W. J. Frey, promoted. 

A. B. McDonacp, general car foreman of the Intercolonial 
Railway at Moncton, N. B., has been appointed superintendent 
of car shops at Moncton. 


GEoRGE Epwarp SMART, who has been appointed master car 
builder of the Intercolonial and the Prince Edward Island rail- 
ways, with headquarters at Moncton, N. L., as announced in the 
November number, was born December 23, 1873, at Edin- 
burgh, Scotland, and was educated in the public schools. He 
began railway work in August, 1893, with the Grand Trunk, and 
held various positions on that road until 1897, when he was pro- 
moted to car inspector. From 1904 to 1906, he was general in- 
spector of heating and lighting on the eastern lines of the Cana- 
dian Pacific, and then to 1909, was general car inspector on the 
eastern lines of the same road. In 1909 he was made division 
car foreman in charge of passenger and freight car work on the 
eastern division of the Canadian Pacific, which position he held 
at the time of his recent appointment as master car builder of 
the Canadian government railways as above noted. 


SHOP AND ENGINE HOUSE 

J. J. Anverson has been appointed machine shop foreman of 
the Seaboard Air Line at Jacksonville, Fla. 

J. H. ArsuckLe has been appointed shop apprentice instructor 
of the Atchison, Topeka & Santa Fe at Cleburne, Tex., suecceed- 
ing A. E. Fairweather. 

A. M. Bairp has been appointed assistant superintendent of 
the locomotive shops of the Atchison, Topeka & Santa Fe, at 
Topeka, Kan., succeeding R. F. Whalen. 

L. E. Boptne has been appointed foreman boilermaker of the 
Rock Island Lines at Pratt, Kan., succeeding J. W. Greenly, 
promoted. 

J. L. Durner has been appointed shop apprentice instructor 
of the Atchison, Topeka & Santa Fe at Albuquerque, N. M., 
succeeding E. L. Wood. 

Joun C. Frye has been appointed general foreman of the 
Seaboard Air Line at Tampa, Fla. 

WittrAm KEINinceR has been appointed foreman of the boiler 
shop of the Atchison, Topeka & Santa Fe at Topeka, Kan., suc- 
ceeding A. M. Baird. 





VoL. 87, No. 12. 


Tuomas G. Knicut has been appointed night roundhouse 
foreman of the Rock Island Lines at Biddle, Ark., succeeding 
H. T. Gibbons. 


3ERNARD LEE has been appointed roundhouse foreman of the 
Buffalo, Rochester & Pittsburgh at East Salamanca, N. Y. 


Joun H. Retcu has been appointed shop apprentice instructor 
of the Atchison, Topeka & Santa Fe at Topeka, Kan., succeed- 
ing George Elliott. 


W. P. Ruiptine has been appointed acting night roundhouse 
foreman of the Rock Island Lines at Dalhart, Tex. 


Horace S. Rosser has been appointed general foreman of the 
Seaboard Air Line at Jacksonville, Fla. 
PURCHASING AND STOREKEEPING 
E. A. Ciirrorp has been appointed junior assistant general 
purchasing agent of the Atchison, Topeka & Santa Ie, with office 
at Chicago, Ill, succeeding J. J. Conn, promoted. 


J. J. Conn has been appointed senior assistant general pur- 
chasing agent of the Atchison, Topeka & Santa Fe, with head- 
quarters at Chicago, succeeding I*. E. Connors, promoted. 


I’, E. Connors, assistant general purchasing agent of the 
Atchison, Topeka & Santa Fe, at Chicago, has been appointed 
assistant to vice-president in charge of stores, with headquarters 
at Topeka, Kan. 

N. M. Rice, general storekeeper of the Atchison, Topeka & 
Santa Fe at Topeka, Kan., has been appointed chief purchasing 
officer of the St. Louis & San Francisco, with headquarters at 
St. Louis, Mo. Mr. Rice will be in charge of purchases and 
stores, and will have supervision and care of all material, fuel, 
supplies and stationery in the possession of the receivers. 


F. C. Turner has been appointed division storekeeper of the 
Northern Pacific at Pasco, Wash., in place of J. C. Vollmer, 
resigned. 


OBITUARY 


JAcop JOHANN, from 1892 to 1897 superintendent of machinery 
of the Chicago & Alton, died recently at his home in Springtield, 
Ill. He was born at Rheinzabern, Bavaria, Germany, on No- 
vember 15, 1830. He began railway work in November, 1858, and 
to July, 1861, was assistant to master mechanic on the Mis- 
souri Pacific; subsequently for about four years he was master 
mechanic of the shops on the Southwest branch at Pacilic City, 
Mo. From March, 1865, to May, 1868, he was general master me- 
chanic of the Missouri Pacific, and from April, 1870, to Janu- 
ary, 1872, held the same position on that road. In October, 1872, 
he was appointed general master mechanic of the Chicago & 
Canada Southern, and from June, 1874, to November, 1884, was 
general master mechanic of the Wabash, St. Louis & Pacific, 
and then to May of the following year was superintendent of 
motive power and machinery of the same road. Ffrom July to 
November, 1885, he was master mechanic of the Missouri, lowa 
& Nebraska, now part of the Chicago, Burlington & Quincy, and 
then to December, 1886, was master mechanic of the Chicago & 
Atlantic, now part of the Erie. He was appointed superintend- 
ent of motive power and rolling stock of the Texas & Pacific 
at Marshall, Tex., in December, 1886, remaining in that position 
until June, 1888; subsequently he had charge of the Chicago 
office of the Safety Car Heating & Lighting Company, and from 
November 5, 1892, to February, 1897, he was superintendent of 
machinery of the Chicago & Alton. Previous to entering rail- 
way service he was for 12 years employed in various loco- 
motive work. 

EFFICIENCY TESTS ON THE PENNSYLVANIA.—During August, 
1913, on the Pennsylvania, the conformity of enginemen with 
speed regulations was tested in 6,570 cases, with 21 failures. 
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SUPPLY ‘TRADE NOTES 





The Quigley Furnace Company has moved its general offices 
from Springfield, Mass., to 105 West Fortieth street, New York. 


The J. Faessler Manufacturing Company, Moberly, Mo., has 
moved its St. Louis, Mo., office from 810 Olive street to the 
Railway Exchange building. 


Charles A. Eggert, who for the past 12 years has been with 
the Consolidated Car Heating Company, has been made sales 
engineer of the Railway Utility Company, Chicago. 


Horace L. Winslow has disposed of his interest in the Okadee 
Company. He will give his time exclusively to the Horace L. 
Winslow Company, Inc., owners of the Winslow locomotive 
boiler washing and refilling system, which has been installed on a 
number of leading railroads. The offices of Horace L. Winslow 
Company, Inc., will remain at 990 Old Colony building, Chicago. 


The Easton Car & Construction Company, Easton, Pa., a new 
concern, has purchased all the stock, rights, plants, office records, 
equipment and good-will of the Ernst-Wiener Company, New 
York. W. E. Farrell is the leading spirit in the new company. 
While the change in ownership is complete the business will be 
conducted as heretofore. The Easton Car & Construction Com- 
pany will make industrial railway equipment, including cars, 
track, and other appurtenances, and, as a new venture, will 
make plate, tank and structural steel up to ™% in. in thickness. 
The company has a newly erected plant at Easton, Pa., which is 
completely equipped with new special machinery specially adapted 
to the manufacture of the Ernst-Wiener products. Everything 
will be sold hereafter under the trade name of the Easton Car & 
Construction Company. 


Adelbert B. Stetson, consulting engineer for the Bucyrus 
Company, South Milwaukee, Wis., and formerly vice-president 
of that company, died on October 27, aged 72 years. Mr. Stetson 
became connected with the Bucyrus Company in 1888, when he 
was made superintendent of the old plant at Bucyrus, Ohio. He 
later had charge of the construction of the new plant at South 
Milwaukee, Wis., and was subsequently general superintendent 
for ten years, being chosen vice-president of the company in 
1901. He resigned in 1904 to devote his entire time to various 
dredging and gold-mining interests with which he had_ been 
identified for a number of years. Subsequently, however, he 
again became associated with the Bucyrus Company as consult- 
ing engineer, in which capacity he remained until his death 
During the past year he gave considerable time to the super- 
vision of gold-dredging operations in Idaho, and while engaged 
in this work a severe illness made it necessary for him to re- 
turn to Milwaukee, where an operation was performed which 
resulted in his death. Mr. Stetson was one of the first Amer- 
icans to be identified with the construction of the Panama 
canal. 


A corporation has been formed with a New York state charter 
to engage in the manufacture on an extensive scale of a full 
line of Diesel engines, both stationary and marine. The com- 
pany has strong American backing and also to a large extent 
that of the Swedish capitalists who now control the Swedish 
Diesel Motor Company. The new corporation will take over 
the plant and organization of the McIntosh & Seymour Company 
of Auburn, New York, well known as builders of steam engines. 
The present steam engine business will also be continued as 
heretofore. The name of the new company is McIntosh & 
Seymour Corporation. The Board of Directors is as follows: 
Marcus Wallenberg, president Stockholms Enskilda Bank, Stock- 
holm, Sweden; Frank A. Vanderlip, president National City 
Bank, New York; Thatcher M. Brown, Brown Bros. & Co., 
New York; Edwin S. Church, Auburn, N. Y.; J. A. Seymour, 
Auburn, N. Y.; Franklin B. Kirkbride, New York; Oscar Lamm, 
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Stockholm, Sweden, and Philip W. Henry, New York. The 
general counsel is W. M. Coleman, New York, N. Y. Ed- 
win S. Church, formerly superintendent of the Akron plant, 
International Harvester Company, will be executive head of the 
new corporation; J. A. Seymour, president of the McIntosh & 
Seymour Company, will be vice-president, in charge of engineer- 
ing. The initial capitalization will be $2,200,000. 

Edwin S. Woods, head of the railway supply firm of Edwin S. 
Woods & Co., Chicago, Ill., died on November 15 at the home of 
his parents in Chicago. He was the son of Major John L. 
Woods, who was for- 
merly president of the 
Allen Paper Car Wheel 
Company and _ western 
representative of the 
Railway Steel Spring 
Company, and is now 
with the Buckeye Steel 
Castings Company. Ed- 
win S. Woods. organ- 
ized the company, of 
which he was president 
in 1903, and was _ pre- 
viously vice-president of 
the Kindl Car Truck 
Company, Chicago. It 
is announced that the 
business of the company 
will be continued along 
the same lines as pre- 
viously. Mr. Woods 
Edwin S. Woods. was 42 years of age, 





and well known among 

railway and railway supply men throughout the country. 
E. E. Hudson, sales manager of the Primary Battery depart- 
ment of Thomas A. Edison, Inc., Orange, N. J., has been made 
fourth vice-president of that company. Mr. Hudson will con- 
tinue as heretofore in 
charge of the sales of 
the Primary Battery de- 
partment, with head- 
quarters at Orange, N. 
J. Mr. Hudson entered 
the signal supply busi- 
ness in July, 1898, with 
the Edison Manufactur- 
ing Company, as chief 
clerk in the Primary 
Battery department. He 
remained with that com- 
pany until June, 1902, 
when he left to become 
treasurer of the Peerless 
Fashion Company. After 
a few months he re- 
signed that position and 
went to the United 
States Steel Corporation 
& © temeen. as accountant in the 


comptroller’s department. 
This position he retained until December, 1903, when he was 


made secretary and treasurer of the Battery Supplies Company, 
Newark, N. J. In 1905 he was made also sales manager of that 
company. In 1908 he returned to the Edison company upon the 
absorption of the Battery Supplies Company, as assistant man- 
ager of sales in the Primary Battery department. He was 
made manager of sales of that department in February, 1909, 
which position he retained until his election as fourth vice- 
president of the company, as mentioned above. 
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Emery Grinpers.—Several sizes of grinders suitable for 
abrasive wheels of all kinds are illustrated in a leaflet from the 
Canton Foundry & Machine Company, Canton, Ohio. In each 
case the machine is illustrated; a table of dimensions is given 
and the price lists of the various parts are included. 


BorLer CLEANERS.—A booklet bearing the title of, “Economical 
Steam Production,” prepared by G. L. Simonds & Co., 115 South 
La Salle street, Chicago, contains valuable engineering data in 
connection with the relation of soot to boiler efficiency which 
has never before been published. It deals principally with the 
advantages of the Vulcan soot cleaner and is fully illustrated. 


3ALL BEARINGS.—A brief discussion of ball bearings and their 
application to axle lighting generators is contained in a booklet 
prepared by the Hess-Bright Manufacturing Company, Philadel- 
phia, Pa. - Illustrations are included showing sectional views of 
the generators and the recommended methods of mounting the 


journal. The construction throughout is thoroughly described. 


Turret LATHES.—The 3% in. x 36 in. Acme combination tur- 
ret lathe is illustrated in a catalog being sent out by the Acme 
Machine Tool Company, Cincinnati, Ohio. The various parts of 
the machine are fully described and specifications for machines 
with equipment for chucking work or for bar work are in- 
cluded. This machine is illustrated and briefly described else- 
where in this issue. 


Curtis Turpines.—All the latest developments in the Curtis 
steam turbines are fully explained in an attractive catalog being 
issued by the General Electric Company, Schenectady, N. Y. 
Turbines from 100 Kw. to 2,500 Kw. capacity and for driving 60 
cycle generators at 3,600 r. pam. are shown. The bulletin is pro- 
fusely illustrated. showing details of turbine construction, path 
of steam flow, and a number of typical installations. 


VoL_taGeE ReGutator.—The KR system of voltage regulation, 
which comprises a booster, combined with an automatic regulator 
so as to continually reverse the excitation of the booster, but 
with varying periodicity, is fully illustrated and described in 
bulletin No. 4972 from the General Electric Company, Schenec- 
tady, N. Y. This system has been designed to successfully handle 
larger fluctuations of voltage than the standard method. 


BLacksMITH SHop EoguipMENT.—General Catalog No. 179 from 
the Buffalo Forge Company, Buffalo, N. Y., contains over 300 
pages in which are illustrated an extensive line of forges of all 
sizes and types, blowers of the centrifugal tvpe, hand and power 
aperated drills, combination wood workers, bending machines, 
hart® and power operated shears and punches, hoods, heating 
furmices, fans, pumps, etc. Each equipment is accompanied by a 


talile®eiving sizes, weight and prices. 

TRAVELING ExLectric Horsts.—Bulletin No. 301 from Pawling 
& Harnischfeger Company, Milwaukee, Wis., is devoted to a very 
complete description of the type U electric traveling hoist, man- 
The illustrated 
and described in detail and sketches are given showing the dimen- 


ufactured by this company. various parts are 


sions and clearances required for its application. This type of 
hoist uses plain spur gears throughout aud employs the splash 
oil system for lubricating all! bearings. 


Evectric Furnaces.—A folder which illustrates and describes 
the construction and operation of electric furnaces for the ef- 
ficient heat treatment of carbon, high speed and alloy steels is 
being issued by the Hoskins Manufacturing Company, 463 Law- 
son avenue, Detroit, Mich. This shows a number of sizes and 


arrangements of electric furnaces. Accurate pyrometers con- 


structed ruggedly enough to withstand the every day work of 
the hardening room are used in connection with the furnaces 
and are described in the leaflet. 
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Macuine Toors.—The Progress Reporter for September, issued 
by the Niles-Bement-Pond Company, 111 Broadway, New York, 
mentions and illustrates a number of the latest designs of large 
machine tools furnished by this company. This includes some 
very large lathes for turning projectiles and guns, a Niles-Be- 
ment-Pond multiple spindle milling machine, a large planer and a 
20-33 ft. extension boring mill, as well as a 4 ft. horizontal surface 
grinder, a 22 in. vertical surface grinder, a disc grinder and a 
vertical shaper from Pratt & Whitney. | 


Mittinc Macuines.—The Cincinnati Milling Machine Com- 
pany, Cincinnati, Ohio, is issuing a new general catalog on its 
very complete line of column and knee type milling machine, 
plain, universal and vertical, both cone driven and high power 
with single pulley drive. This catalog contains 127 pages, is 
8% in x 11 in. in size and is fully illustrated, showing the large 
and well equipped shops of the company, the complete machines 
as well as photographs and drawings of the various more im- 
portant parts of the various types described. The section of the 
catalog devoted to the description of the universal type of mill- 
ing machine is particularly complete and interesting. 

Licgut Locomotives.—Locomotives weighing from two to five 
tons and for gages from 18 in. to 56% in. with or without cab, 
are illustrated and described in a catalog prepared by the Bell 
Works, Inc., Yonkers, N. Y. 
small vertical boiler with copper tubes and use oil as fuel. 


Locomotive These employing a 
The 
engine is a two-cylinder, high-pressure, double-acting type, built 
in one unit, one end being geared to and supported by one main 
axle while the other end is hung from the main frame by a strap 
The boiler and fuel and water tanks are supported on a sub 
frame that is carried by springs irom the main frame that rests 
directly on the axles. These locomotives are especially adapted 
ior subway and tunnel work. 


OxycGrarH.—The oxygraph is a machine devised for cutting 
steel in irregular forms following the lines of a drawing placed 
on an adjacent tracing table. The cutting is done by means of 
an oxy-acetylene machine cutting torch connected to one part 
of a pantagraph frame, another part of which is extended out 
and in a suitable location for following the lines of a drawing. 
The machine is motor propelled so that it can be driven at a 
uniform, predetermined speed best calculated for the thickness 
of the metal to be cut. This instrument is fully illustrated and 
described in Bulletin No. 1, of the Davis-Bournonville Company, 
30 Church street, New York. Illustrations are included, show- 
ing several complicated and difficult shapes that have been cut 
in this machine. 


3ALDWIN Forty THOUSANDTH 
8661, of the 


thirty 


LocomMoTive.—Locomotive No. 
Pennsylvania lines west of Pittsburgh, which is 
built by the Baldwin 
Locomotive Works, is the forty thousandth locomotive turned 


one of similar engines recently 


out by this company. It is a class K-3-s, Pacific type engine 
and is briefly described and illustrated in a pamphlet being issued 
by the Baldwin Locomotive Works, 
of this 


*hiladelphia, Pa., in honor 
This pamphlet includes a brief history of the 
Baldwin Works, which has now been in continuous operation 
for eighty-two years. 


event. 


In connection with this history are a 
number of interesting illustrations of early locomotives built 
The 
plants of the company at Philadelphia, Eddystone and Chicago, 
as well as the plant of the Standard Steel Works Company, 
are illustrated and their size and arrangement briefly discussed. 
A table included in this section shows that, based on an annual 
capacity of 2,500 locomotives, there are 19,000 men employed, each 
working ten hours a day. 


by this company as well as some of the more recent ones. 


There are eighty-five buildings com 
prised in the works which give a total floor area of over sixty- 
four acres. The works consume over 6,000 net tons of iron and 
steel a week and over 2,500 net tons of other material during the 
same period. 











